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Method for the analysis of gynaecological cell proliferative disorders 

The present invention relates to a method for the detection, differentiation and prognosis of a 
gynaecological cell proliferative disorder, comprising the following steps: a) obtaining a cer- 
vicovaginal secretion specimen from an individual b) determining the methylation status of at 
least one or more CpG positions c) determining from said methylation status the presence, 
classification and/or prognosis of a gynaecological cell proliferative disorder in said individ- 
ual. The present invention further relates to a kit for performing said method. 

Field of the Invention 

Endometrial cancer 

Endometrial cancer is one of the most common genital cancers in women worldwide. The 
highest incidence rates are observed in Western Europe and North America. The well known 
risk factors for endometrial cancer include obesity, type 2 diabetes mellitus and hypertension. 
Additionally, anovulation and long term use of xmopposed estrogens for hormone replacement 
therapy increase the risk for endometrial cancer. Genetic causes of endometrial cancer are 
unconmion, although there is an association with hereditary non-polyposis colon cancer syn- 
drome, in which the individual risk rises to a cumulative incidence of 40% by age 70 years. In 
2001, the American Cancer Society concluded that there was insufficient evidence to recom- 
mend screening for endometrial cancer for women at average risk or increased risk due to 
history of unopposed estrogen therapy, nulliparity, infertility or failure to ovulate, obesity, 
diabetes, or hypertension. Studies examining endometrial carcinoma screening methods for 
asymptomatic postmenopausal women have used ultrasound-determined endometrial thick- 
ness as an indication of risk. Transvaginal ultrasonography compared with endometrial biopsy 
for the detection of endometrial disease had a positive predictive value of only nine percent 
for detecting any abnormality, with 90 percent sensitivity and 48% specificity (Langer, R. D., 
Pierce, J. J., OTHanlan, K. A., Johnson, S. R., Espeland, M. A., Trabal, J. F., Bamabei, V. M., 
Merino, M. J., and Scully, R. E. Transvaginal ultrasonography compared with endometrial 
biopsy for the detection of endometrial disease. Postmenopausal Estrogen/Progestin Interven- 
tions Trial. N. Engl. J. Med,, 337: 1792-1798, 1997.). There is a need for a sensitive and spe- 
cific screening test for high-risk women. It has been shown that genetic abnormalities can be 
used to detect endometrial cancer. Changes in the status of DNA methylation are among the 
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most common molecxilar alterations in human neoplasias ( Jones, P. A. DNA methylation 
errors and cancer. Cancer Res., 56: 2463-2467, 1996.). It has been increasingly recognized 
over the past four to five years that the CpG islands of a large number of genes, which are 
unmethylated in normal tissue, are methylated to varying degrees in multiple types of human 
cancer (Jones, P. A. and Laird, P. W. Cancer epigenetics comes of age. Nat. Genet., 21: 163- 
167, 1999). Aberrant methylation of CpG islands within the promoter regions of several genes 
such as E'Cadheriny adenomatous polyposis colt (APC), MLHl, pJ6, esti^ogen receptor^ pro- 
gesterone receptor and PTEN {MMACl) has been identified in endometrial cancer tissue. Up 
to now, no investigations have been imdertaken to assess the methylation status of DNA ob- 
tained firom cervicovaginal secretion firom endometrial cancer patients. 

Long-term tamoxifen users who are at increased risk for endometrial cancer have a worse 
prognosis for such cancers, which seems to be due to less favorable histology and higher 
stage. This indicates an urgent need for a simple, non-invasive means of early detection of 
endometrial cancer, especially in this subgroup of women. 

Cervical cancer 

Cancer of the uterine cervix is an important cause of death in women worldwide. Since the 
introduction of PAP smears in screening programs the incidence and mortality of cervical 
cancer have decreased dramatically. However, successful screening strongly depends on the 
coverage rate of the population and the sensitivity and specificity of the screening test. A 
meta-analysis of studies investigating the pap test for the detection of cervical cancer and its 
precursors revealed a sensitivity ranging from 30% to 87% and a specificity ranging firom 
86% to 100%. Converging evidence firom epidemiological and molecular studies suggests that 
infection with genital human papillomavirus (HPV^) is causally linked to the development of 
cervical cancer. Therefore, testing for HPV DNA has been evaluated to improve cervical can- 
cer screening. Numerous studies showed a high sensitivity for the HPV test in detecting cer- 
vical cancer and its precursors, whereas specificity was usually lower in comparison to cytol- 
ogy. To reduce the inconvenience and cost of repeated clinical visits, it has been proposed 
that women collect cervicovaginal specimens themselves for HPV DNA assay, hopefully in- 
creasing the coverage of screening programs. 

Several studies investigated HPV DNA detection rates between self-collected and physician- 
collected samples witii varying concordance between the two different collection methods. 
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In addition to HPV infection, it is clear that other factors are also involved in cervical car- 
cinogenesis because the majority of patients with HPV-associated lesions do not progress to 
invasive cancer. Changes in the status of DNA methylation are among the most common mo- 
lecular alterations in human neoplasias. Recently, an aberrant methylation pattern was found 
during the multistage pathogenesis of cervical cancer with a trend to increasing methylation 
with increasing pathological changes (Vinnani, A. K,, Muller, C, Rathi, A., Zoechbauer- 
Mueller, S., Mathis, M., and Gazdar, A. F. Aberrant methylation during cervical carcinogene- 
sis. Clin. Cancer Res., 7: 584-589,2001). 

hi a study by Kinney et al. Up to 60% of women diagnosed as having invasive cervical cancer 
were not screened despite health maintenance organization enrolment. To reduce the incon- 
venience and cost of repeated clinical visits it has been proposed that women collect cervico- 
vaginal specimens themselves, thus hopefully increasing the coverage of screening programs. 
Previous studies investigating HPV DNA detection rates between self-collected and physi- 
cian-collected samples described varying concordance between the two different collection 
methods. Recently, it was shown that clinician-directed swabs detect up to 28% more HPV- 
positive women in comparison to tampon-collected specimens. In light of the fact that nvimer- 
ous studies have revealed a nearly 100% sensitivity in detecting SIL and cervical cancer by 
HPV DNA testing of physician-collected samples, specimen collection by tampon seems not 
to be a feasible method for HPV DNA detection. 

It has been proposed that in addition to HPV infection genetic or epigenetic alterations may 
be required to maintain a malignant phenotype. Changes in the status of DNA methylation are 
among the most common molecular alterations in human neoplasias. Recently it was sug- 
gested that aberrant methylation may play a role in cervical carcinogenesis (Virmani, A. K., 
MuUer, C, Rathi, A., Zoechbauer-Mueller, S., Mathis, M., and Gazdar, A. F. Aberrant methy- 
lation during cervical carcinogenesis. Clin. Cancer Res., 7: 584-589, 2001). 

Cervical cancer is the principal cause of death due to cancer in women. Five-year survival rate 
ranges from 15 to 80 percent, depending on the extent of the disease. Recently, several studies 
showed a significant reduction in the risk of relapse and death from cervical cancer, which 
was achieved by concurrent use of chemotherapy and radiotherapy. New predictive markers 
for relapse may increase survival rates by improving treatment of patients at high risk for re- 
lapse. 
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Several clinical and histopathological characteristics, namely tumor stage, lymph node metas- 
tasis and vascular invasion, have been shown to be prognostic factors for recurrent disease. 
However, new molecular and biochemical approaches for the recognition and treatment of 
high risk patients are needed to improve survival and avoid over-treatment of low-risk pa- 
tients. The gene products of CDHl and CDH13, namely E-cadherin and H-cadherin, play a 
key role in cell-cell adhesion. Changes in cell-cell and cell-matrix adhesion accompany the 
transition from benign tumor to invasive, malignant cancer and the subsequent metastatic dis- 
semination of tumor cells. Decrease or loss of E-cadherin expression is a common finding in 
many hxmian epithelial cancers including cervical cancer. The cadherin-mediated cell adhe- 
sion system can be inactivated by several mechanisms. It has been reported that aberrant me- 
thylation of CpG islands in the E-cadherin (CDHl) as well as in the H-cadherin (CDHl 3) 
promoter or 5 '-region may lead to decreased E-cadherin and H-cadherin expression. Numer- 
ous studies have demonstrated tumor-specific alterations in DNA recovered from plasma or 
serum of patients with various malignancies, a finding that has potential for molecular diag- 
nosis and prognosis. 

Abnormalities of cell adhesion molecule expression like E-cadherin (CDHl) and H-cadherin 
(CDHl 3) occur in various neoplastic diseases, and there is some evidence to suggest that 
these abnormalities are significant in the progression of certain tumor types including cervical 
cancer. Several mechanisms like tumor hypoxia and necrosis, stimulation of the epidermal 
grov\rth factor receptor (EGFR) by EGF or TGF-a and mutations of the CDHl gene have been 
proposed for cadherin downregulation. Recently, aberrant promoter methylation of CDHl and 
CDH13 has been described to be one of the mechanisms causing loss of or decreased E- 
cadherin and H-cadherin expression. Decreased E-cadherin expression has been shown to be 
related to enhanced metastasizing activity or more aggressive malignant tumors. 

Methylated DNA has been investigated as a possible screening marker for neoplastic disease 
in several body fluids (MuUer, H. M. and Widschwendter, M. Methylated DNA as a possible 
screening marker for neoplastic disease in several body fluids. Expert Rev Mol Diagn, 3: 443- 
458, 2003). However, up to now, no investigations have been undertaken to assess the me- 
thylation status of DNA obtained fi-om cervicovaginal secretion for the assessment of patients 
with gynaecological cellproliferative disorders. 
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Cxirrent methods of endometrial cancer diagnosis, namely transvaginal ultrasonography com- 
pared with endometrial biopsy for the detection of endometrial disease are estimated to have a 
positive predictive value of only nine percent for detecting any abnormality, with 90% sensi- 
tivity and 48% specificily. There is a need in the art for a sensitive and specific screening test 
for high-risk women. 

The standard screening test for cervical cancer is the PAP smear. Successful screening 
strongly depends on the coverage rate of the population and the sensitivity and specificity of 
the screening test. A meta-analysis of studies investigating the pap test for the detection of 
cervical cancer and its precursors revealed a sensitivity ranging jfrom 30% to 87% and a speci- 
ficity ranging from 86% to 100%. However the success of screening programs aimed at de- 
tecting precancerous conditions (dysplasia) and treating them before they progress is often 
limited by socio-economic factors. It has been estimated that only about 5 % of women in 
developing countries have been screened for cervical dysplasia in the past 5 years, compared 
with some 40% to 50% of women in developed coimtries. In order to improve the successful 
screening of populations for cervical cancer, especially of the high-risk population with low 
socio-economic status, there is a need for a sensitive, specific, cost effective and self- 
administrable cervical cancer test. 

Cervical cancer is in many cases a treatable disease, however for those patients who have 
poor prognosis a significant reduction in the risk of relapse and death can be achieved by con- 
current use of chemotherapy and radiotherapy. However, current prognostic markers, mainly 
histological, only provide a limited indication of patient prognosis. Furthermore treatment of 
patients who are not at risk of relapse by adjuvant treatments can lead to unnecessary side 
effects. Therefore there exists a need in the art for improved and preferably self-administrable 
means of detection and prognosis of cervical cancer. 

As used herein the term "prognosis" shall be taken to mean a prediction of the progression of 
the disease, it may be measured by reference to any suitable parameters including but not lim- 
ited to survival. It is preferably used to help define patients with high and low risks of death 
that result from the inherent heterogeneity of a disease process. 
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As used herein the term "survival" shall be taken to include sxirvival until mortality (wherein 
said mortality may be either irrespective of cause or gynaecological cell proliferative disorder 
related); recurrence free survival (wherein the term recurrence shall include both localized 
and distant recurrence); metastasis free survival and disease free survival (wherein the term 
disease shall include gynaecological cell proliferative disorders and diseases associated 
therewith). The length of said survival may be calculated by reference to a user defined start 
point (e.g. time of diagnosis or start of treatment) and end point (e.g, death, recurrence or me- 
tastasis). 

As used herein the term "cervicovaginal secretion" shall be taken to mean any substance dis- 
charged from any cell, gland, or organ into the cervical or vaginal areas. 

The method according to the invention provides novel sensitive and specific means for the 
detection, differentiation and prognosis of gynaecological cell proliferative disorders by 
analysis of cervicovaginal secretions. The method thereby enables specimen collection by the 
patient without the need for the aid of a physician. In a ftirther aspect the invention provides 
methods for the analysis of said specimen for genomic methylation features associated with a 
variety of gynaecological cell proliferative disorders, in particular those of the endometrium 
and cervix. In a fiirther aspect the invention provides novel nucleic acids for the analysis of 
said cervicovaginal secretion specimen that enable the detection, differentiation and prognosis 
of gynaecological cell proliferative disorders. The invention fiirther provides kits for the 
analysis of cervicovaginal secretions for the analysis of methylation features that enable the 
detection, differentiation and prognosis of gynaecological cell proliferative disorders. 

The method according to the invention comprises the following steps: 

a) obtaining a cervicovaginal secretion specimen from an individual, 

b) determining the methylation status of at least one or more CpG positions, 

c) determining from said methylation status the presence, classification and/or prognosis of a 
gynaecological cell proliferative disorder in said individual. 

The cervicovaginal secretion maybe obtained by any means standard in the art, including but 
not limited to gynaecological swab, aspiration and cervicovaginal lavage. However in the 
most preferred embodiment of the method said specimen is collected by means of a tampon 
inserted into the individual's vaginal passage, it is preferred that the tampon is then stored in a 
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buffer or other suitable solution. It is a particularly preferred embodiment of the invention that 
this step of the method is carried out by said individual, without the assistance of a physician 
or other healthcare professional. The solute containing DNA from the cervicovaginal may 
then be used in the further steps of the method. 

The utility of self administered cervicovaginal specimen collection has been well established 
for testing of HPV (Human papilloma virus), an indicator of cervical cancer. Studies in the 
United States (Harper DM, Hildesheim A, Cobb JL, Greenberg M, Vaught J, Lorincz AT. 
Collection devices for human papillomavirus. J Fam Pract. 1999 Jul;48(7):531-5.) showed an 
80% diagnosis concordance rate between specimens collected by the physician and those 
collected by the patient using vaginal tampons. However, the use of this technique for analy- 
sis of the diseased tissues themselves have so far, not been published. 

The cervicovaginal specimen, or solution thereof is then analysed by means of a methylation 
assay in order to detect aberrant methylation patterns associated with the development of gy- 
naecological cell proliferative disorders, this is enabled by analysing one or more CpG posi- 
tions the aberrant methylation of which is a feature of a gynaecological cell proliferative dis- 
orders or an indicator of prognosis thereof In the final step of the method the presence, classi- 
fication and/or prognosis of a gynaecological cell proliferative disorder is determined from 
said determined methylation status of one or more CpG positions. 

In a preferred embodiment of the method the gynaecological cell proliferative disorder is se- 
lected from the group consisting no dysplasia or low grade squamous intraepithelial lesions, 
high-grade squamous intraepithelial lesions, cervical cancer, endometrial cancer and grade 1 
to 3 cervical intraepithelial neoplasia. 

In one embodiment of the method said CpG positions are selected from one or more genes 
taken from the group consisting of CDHl, CDH13, RASSFIA, hMLHl, HSPA2, SOCSl, 
SOCS2, GSTPl, DAPK, TIMP3, hTERT, SFRP2, SFRP4, SFRP5 and CCND2 and/or pro- 
moters, introns, first exons, regulatory elements and/or enhancers thereof. It is also a fiirther 
embodiment of the invention that the sequence of said genes are selected from the group con- 
sisting of SEQ ID NO: 1 to SEQ ED NO: 1 1 and SEQ ID NO: 64 to SEQ ID NO: 67 accord- 
ing to Table 7. 
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In one embodiment of the method endometrial cancer is detected or differentiated from other 
endometrial cell proliferative disorders by aaalysis of one or more CpG positions of the genes 
SFRP2, SFRP4. SFRP5, CCND2, RASSFIA^ hMLHh CDH13, HSPA2 and SOCS2, in a fur- 
ther embodiment of said method the sequences of said genes are selected from SEQ ID Nos: 
2, 3, 4, 5, 7, 64, 65, 66 and 67 accordmg to Table 7. 

In one embodiment of the method cervical cancer is detected or differentiated from other cer- 
vical cell proliferative disorders by analysis of one or more CpG positions of the genes 
SFRP2, SFRP4, SFRP5, CCND2, SOCSl, CDHh TIMP3, GSTPl, DAPK, hTERT, CDH13, 
HSPA2, MLHl, RASSFIA and SOCS2, in a further embodiment of said method the sequences 
of said genes are selected from SEQ ID NO: 1 to SEQ ID NO: 1 1 and SEQ ED NO: 64 to SEQ 
ED NO: 67 according to Table 7. 

In a ftirther embodiment of the method the prognosis of a patient with cervical cancer is de- 
termined by analysis of one or both of the genes CDHl and CDH13, in a further embodiment 
of said method the sequences of said genes are selected from SEQ ID NO:l and 2 according 
to Table 7. Hypermethylation of the genes are correlated with a worse prognosis of life expec- 
tancy of the patient. 

Once a cervicovaginal secretion specimen is obtained from the patient according to step a) of 
the method genomic DNA is isolated. This may be by any means standard in the art, including 
the use of commercially available kits. Briefly, wherein the DNA of interest is encapsulated 
by a cellular membrane the biological sample must be disrupted and lysed by enzymatic, 
chemical or mechanical means. The DNA solution may then be cleared of proteins and other 
contaminants e.g. by digestion with proteinase K. The genomic DNA is then recovered from 
the solution. This may be carried out by means of a variety of methods including salting out, 
organic extraction or binding of the DNA to a solid phase support. The choice of method will 
be affected by several factors including time, expense and required quantity of DNA. 

The isolated genomic DNA is then analysed for aberrant methylation of CpG dinucleotides. 
This may be by any means standard in the art including the use of methylation sensitive re- 
striction enzymes. However, it is required that a method capable of high sensitivity be used as 
there is only likely to be a minimal amount of DNA from the diseased tissue present in the 
sample. Therefore it is particularly preferred that step b) of the method is carried out by treat- 
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ing the genomic DNA, or a fragment thereof, with one or more reagents to convert 5-position 
unmethylated cytosine bases to uracil or to another base that is detectably dissimilar to cyto- 
sine in terms of hybridization properties. This treatment is preferably carried out by means of 
a bisulfite reagent (bisulfite, disulfite, hydrogen sulfite or combinations thereof) followed by 
alkaline hydrolysis. It is a further embodiment of the method that post-treatment the se- 
quences to be analyzed are taken from the group consisting of SEQ ID NO: 12 to SEQ ID 
NO: 55 and SEQ ID NO: 68 to SEQ ID NO: 83. 

The treated genomic DNA, or the treated fragment thereof, are then preferably contacted with 
an amplification enzyme and at least two primers comprising, in each case a contiguous se- 
quence at least 9 nucleotides in length that is complementary to, or hybridizes under moder- 
ately stringent or stringent conditions to a target nucleic acid. It is a fiuther embodiment of the 
method that post-treatment the sequences to be analyzed are taken from the group consisting 
of SEQ ID NO: 12 to SEQ ID NO: 55 and SEQ ID NO: 68 to SEQ ID NO: 83. hi the final 
step of the method the methylation state of at least one CpG dinucleotide sequence, or an av- 
erage, or a value reflecting an average methylation state of a plurality of CpG dinucleotide 
sequences is determined based on a presence or absence of, or on a property of said amplifi- 
cate whereby at least one of detecting a gynecological cell proliferative disorder, or distin- 
guishing between gynecological cell proliferative disorders is, or providing a prognosis at 
least in part, afforded. 

This may be carried out by any means standard in the art that enables the detection of small 
amoimts of methylated DNA against a high background of non-methylated DNA. Particularly 
preferred are the MSP, HeavyMelhyl (blocking oligonucleotides) and RealTime assays (in- 
cluding, but not limited to tibie Ligthcycler and MethyLight assays) and all possible combina- 
tions thereof. 

The term "MSP" (Methylation-specific PGR) refers to the art-recognized methylation assay 
described by Herman et al. Proc. Natl Acad Set USA 93:9821-9826, 1996. In MSP applica- 
tions, the use of methylation status specific primers for the amplification of bisulphite-treated 
DNA edlows for distinguishing between methylated and umnethylated nucleic acids. MSP 
primer pairs contain at least one primer which hybridizes to a bisulphite-treated CpG dinu- 
cleotide of a pre-specified methylation state. Therefore, the sequence of said primers com- 
prises at least one CpG, TpG or CpA dinucleotide. MSP primers specific for non-methylated 
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DNA contain a *T' at the 3* position of the C-position in the CpG dinucleotide. Detection of 
the amplificate allows for the determination of the presence of a methylated nucleic acid. The 
use of MSP thereby allows for the detection of a nucleic acid of a pre-specified methylation 
state to be amplified against a backgroimd of alternatively methylated nucleic acids {see fig- 
ure 8 herein and the accompanying description). 

Li the HeavyMethyl® technique, polymerase ampUfication is aided by the use of blocking 
oligonucleotides, this technique may be used to block amplification of target nucleic acids of 
one methylation status thereby increasing the relative proportion of the amplificate nucleic 
acids of the other methylation status. The primers may be metiiylation specific ('MSP') or 
specific to non-CpG treated target nucleic acids. The methylation status of the bistdphite- 
treated CpG dinucleotides is determined by means of oligonucleotide blocking probes that are 
not displaced by the action of the polymerase, and thus block amplification of the sequence 
{see Figure 9). Non-displacement of the blocking oligonucleotides may be achieved by use of 
a polymerase that has no 5 '-3' exonuclease activity, by use of peptide nucleic acid oligomers 
or by use of suitably modified oligonucleotides (e.g. a DNA oligomer lacking a free 3'- 
hydroxyl group) 

Figure 9 shows polymerase-mediated amplification analysis of bisulfite-treated DNA ("3") 
corresponding to a CpG-rich genomic sequence by means of the HeavyMethyl® technique. 
Amplification of the treated DNA ("3") is precluded if the blocking oligonucleotide ("5") 
anneals to the treated DNA as shown for the example case "B." The arrows ("1") represent 
primers, and dark circular marker positions 0*2") on the bisulfite-treated nucleic acid strand 
("3") represent methylated bisulfite-converted CpG positions, whereas white circular marker 
positions ("4") represent unmethylated bisulfite-converted positions. The blocking (blocker) 
oligonucleotides are represented by dark bars ("5"). In the example case "A," all subject ge- 
nomic CpG positions were co-methylated, and both forward and reverse primers anneal to 
provide for unimpeded amplification of the corresponding treated nucleic acid ("3"). In the 
second example case "B,'' none of the subject genomic CpG positions were methylated, both 
forward and reverse primers armeal to the treated DNA sequence ("3") but are imable to am- 
plify the sequence, because the synthesis of the complementary strand is blocked by the 
blocking oligonucleotide ("5") that anneals to a complementary position comprising immethy- 
lated CpG sequences in the subject genomic DNA. 
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'Real time' based methods employ the use of a detection probe that hybridizes to a treated 
target nucleic acids during PGR amplification thereby enabling the detection of the amplifi- 
cate nucleic acid. The detection probes may be designed to hybridize to methylation specific 
target sequences by comprising one or more CpG, TpG or CpA dinucleotides. Suitable real 
time PGR based methods, include the art-recognized fluorescence-based real-time PGR tech- 
nique MethyLight™ (Eads et al.. Cancer Res, 59:2302-2306, 1999; U.S. Patent No. 6,331,393 
to Laird et al; and see Heid et al., Genome Res, 6:986-994, 1996) and the TaqMan assay. A 
particularly preferred embodiment comprises use of fluorescence-based Real Time Quantita- 
tive PGR (Heid et al.. Genome Res. 6:986-994, 1996) employing a dual-labeled fluorescent 
oligonucleotide probe (TaqMan™ PGR, using an ABI Prism 7700 Sequence Detection Sys- 
tem, Perkin Elmer Applied Biosystems, Foster Gity, Galifomia). The TaqMan™ PGR reac- 
tion employs the use of a nonextendible interrogating oligonucleotide, called a TaqMan™ 
probe, which is designed to hybridize to a GpG-rich sequence located between the forward 
and reverse amplification primers. The TaqMan™ probe further comprises a fluorescent "re- 
porter moiety" and a "quencher moiety" covalently bound to linker moieties (e.g., phos- 
phoramidites) attached to the nucleotides of the TaqMan™ oligonucleotide. For analysis of 
methylation within nucleic acids subsequent to bisulfite treatment, the probe is preferably 
methylation specific, as described in U.S. 6,331,393, (hereby incorporated by reference) also 
known as the MethylLight® assay. Variations on the TaqMan™ detection methodology that 
are also suitable for use with the described invention include the use of dual probe technology 
(Lightcycler™) or fluorescent amplification primers (Suxirise™ technology). 

The disclosed invention provides treated nucleic acids, derived from genomic SEQ ID NO: 1 
to SEQ ID NO: 1 1 and SEQ ID NO: 64 to SEQ ID NO: 67, wherein the treatment is suitable 
to convert at least one unmethylated cytosine base of flie genomic DNA sequence to umcil or 
another base that is detectably dissimilar to cytosine in terms of hybridisation. The genomic 
sequences in question may comprise one, or more, consecutive or random methylated CpG 
positions. Said treatment preferably comprises use of a reagent selected from the group con- 
sisting of bisulfite, hydrogen sulfite, disulfite, and combinations thereof. In a preferred em- 
bodiment of the invention, the objective comprises analysis of a non-naturally occurring 
modified nucleic acid comprising a sequence of at least 16 contiguous nucleotide bases in 
length of a sequence selected from the group consisting of SEQ ID NO: 12 to SEQ ID NO: 55 
and SEQ ID NO: 68 to SEQ ID NO: 83, wherein said sequence comprises at least one CpG, 
TpA or CpA dinucleotide and sequences complementary thereto. The sequences of SEQ ID 
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NO: 12 to SEQ ID NO: 55 and SEQ ID NO: 68 to SEQ ID NO: 83 provide non-naturally 
occurring modified versions of the nucleic acid according to SEQ ID NO: 1 to SEQ ID NO: 
1 1 and SEQ ID NO: 64 to SEQ ID NO: 67 and SEQ ID NO: 64 to SEQ ID NO: 67, wherein 
the modification of each genomic sequence results in the synthesis of a nucleic acid having a 
sequence that is xmique and distinct from said genomic sequence as follows. For each sense 
strand genomic DNA, e.g., SEQ ID NO: 1, four converted versions are disclosed. A first ver- 
sion wherein "C" is converted to "T/' but "CpG" remains "CpG" (i.e., corresponds to case 
where, for the genomic sequence, all "C" residues of CpG dinucleotide sequences are methy- 
lated and are thus not converted); a second version discloses the complement of the disclosed 
genomic DNA sequence (i.e. antisense strand), wherein "C" is converted to 'T," but "CpG" 
remains "CpG" (i.e., corresponds to case where, for all "C" residues of CpG dinucleotide se- 
quences are methylated and are thus not converted). The 'upmethylated* converted sequences 
of SEQ ID NO: 1 to SEQ ID NO: 1 1 and SEQ ID NO: 64 to SEQ ID NO: 67 correspond to 
SEQ ID NO: 12 to SEQ ID NO: 33 and SEQ ID NO: 68 to SEQ ID NO: 75. A third chemi- 
cally converted version of each genomic sequences is provided, wherein "C" is converted to 
"T" for all "C" residues, including those of "CpG" dinucleotide sequences (i.e., corresponds 
to case where, for the genomic sequences, all "C" residues of CpG dinucleotide sequences are 
unmethylated); a final chemically converted version of each sequence, discloses the comple- 
ment of the disclosed genomic DNA sequence (i.e. antisense strand), wherein "C" is con- 
verted to "T" for all "C" residues, including those of *'CpG" dinucleotide sequences (i.e., cor- 
responds to case where, for the complement (antisense strand) of each genomic sequence, all 
"C" residues of CpG dinucleotide sequences are immetiiylated).The 'downmethylated' con- 
verted sequences of SEQ ID NO: 1 to SEQ ID NO: 11 and SEQ ID NO: 64 to SEQ ID NO: 
67 correspond to SEQ ID NO: 34 to SEQ ID NO: 55 and SEQ ID NO: 76 to SEQ ID NO: 83. 

In an altemative preferred embodiment, such analysis comprises the use of an oligonucleotide 
or oligomer for detecting the cytosine methylation state within genomic or treated (chemically 
modified) DNA, according to SEQ ID NO: 12 to SEQ ID NO: 55 and SEQ ID NO: 68 to 
SEQ ID NO: 83. Said oligonucleotide or oligomer comprising a nucleic acid sequence having 
a length of at least nine (9) nucleotides which hybridizes, under moderately stringent or strin- 
gent conditions (as defined herein above), to a treated nucleic acid sequence according to SEQ 
ID NO: 12 to SEQ ID NO: 55 and SEQ ID NO: 68 to SEQ ID NO: 83 and/or sequences 
complementary thereto, or to a genomic sequence according to SEQ ID NO: 1 to SEQ ID NO: 
11 and SEQ ID NO: 64 to SEQ ID NO: 67 and SEQ ID NO: 64 to SEQ ID NO: 67 and/or 
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sequences complementary thereto. 
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Thus, the present invention includes nucleic acid molecules (e.g., oligonucleotides and pep- 
tide nucleic acid (PNA) molecules (PNA-oligomers)) that hybridise xmder moderately strin- 
gent and/or stringent hybridisation conditions to all or a portion of the sequences SEQ ID NO: 
1 to SEQ ID NO: 55 and SEQ ID NO: 64 to SEQ ID NO: 83, or to the complements thereof. 
The hybridising portion of the hybridizing nucleic acids is typically at least 9, 10, 11, 12, 13, 
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30 or 35 nucleotides in length. However, even 
longer molecules have inventive utility, and are thus within the scope of the present invention. 

Preferably, the hybridising portion of the inventive hybridising nucleic acids is at least 95%, 
or at least 98%, or 100% identical to the sequence, or to a portion thereof of SEQ ID NO: 1 to 
SEQ ID NO: 55 and SEQ ID NO: 64 to SEQ ID NO: 83, or to the complements thereof. 

Hybridising nucleic acids of the type described herein can be used, for example, as a primer 
(e.g., a PGR primer), or a diagnostic and/or prognostic probe or primer. Preferably, hybridisa- 
tion of the oligonucleotide probe to a nucleic acid sample is performed xmder stringent condi- 
tions and the probe is 100% identical to the target sequence. Nucleic acid duplex or hybrid 
stability is expressed as the melting temperature or Tm, which is the temperature at which a 
probe dissociates from a target DNA. This melting temperature is used to define the required 
stringency conditions. 

In a preferred embodiment the present invention includes nucleic acid molecules comprising 
in each case a contiguous sequence of at least 9 nucleotides that is complementary to, or hy- 
bridizes under moderately stringent or stringent conditions to a sequence selected from the 
group consisting of SEQ ID NO: 12 to SEQ ID NO: 55 and SEQ ID NO: 68 to SEQ ID NO: 
83 and complements thereof, wherein the nucleic acid molecule comprises at least one TpA or 
CpA dinucleotide at a position where the corresponding imtreated nucleic acid molecule ac- 
cording to SEQ ID NO: 1 to SEQ ID NO: 11 and SEQ ID NO: 64 to SEQ ID NO: 67 com- 
prises a CpG dinucleotide. Preferred lengths of such nucleic acid molecules are 9, 10, 11, 12, 
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 35 ixucleotides. 

For target sequences that are related and substantially identical to the corresponding sequence 
of SEQ ID NO: 1 to SEQ ID NO: 11 and SEQ ID NO: 64 to SEQ ID NO: 67 and SEQ ED 
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NO: 64 to SEQ ID NO: 67 (such as allelic variants and SNPs), rather than identical, it is use- 
ful to first establish the lowest temperature at which only homologous hybridisation occurs 
with a particular concentration of salt (e.g., SSC or SSPE).Then, assuming that 1% mismatch- 
ing results in a 1 °C decrease in the Tm, the temperature of the fuial wash in the hybridisation 
reaction is reduced accordingly (for example, if sequences having > 95% identity with the 
probe are sought, the final wash temperature is decreased by 5°C).In practice, the change in 
Tm can be between 0.5°C and l.S^C per 1% mismatch. 

Examples of inventive oligonucleotides of length X (in nucleotides), as indicated by poljmu- 

cleotide positions with reference to, e.g., SEQ ID NO:l, include those corresponding to sets 

(sense and antisense sets) of consecutively overlapping oligonucleotides of length X, where 

the oligonucleotides within each consecutively overlapping set (corresponding to a given X 

value) are defined as the finite set of Z oligonucleotides from nucleotide positions: 

nto(n + (X-l)); 

where n=l, 2, 3,...(Y-(X-1)); 

where Y equals the length (nucleotides or base pairs) of SEQ ID NO: 1 (3190); 

where X equals the common length (in nucleotides) of each oligonucleotide in the set (e.g., 

X=20 for a set of consecutively overlapping 20-mers); and 

where the number (Z) of consecutively overlapping oligomers of length X for a given SEQ ID 
NO of length Y is equal to Y-(X-l).For example Z= 3190-19= 3171 for either sense or an- 
tisense sets of SEQ ID NO: 1, where X=20. 

Preferably, the set is limited to those oligomers that comprise at least one CpQ TpG or CpA 
dinucleotide. 

Examples of inventive 20-mer oligonucleotides include the following set of oligomers (and 
the antisense set complementary thereto), indicated by polynucleotide positions with refer- 
ence to SEQ ID NO: 1: 1-20, 2-21, 3-22, 4-23, 5-24, 3171-3190, 

Preferably, the set is limited to those oligomers that comprise at least one CpQ TpG or CpA 
dinucleotide. 
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Likewise, examples of inventive 25-mer oligonucleotides include the following set of oli- 
gomers (and the antisense set complementary thereto), indicated by polynucleotide positions 
with reference to SEQ ID NO: 1 : 1-25, 2-26, 3-27, 4-28, 5-29, 3164-3190. 

Preferably, the set is limited to those oligomers that comprise at least one CpQ TpG or CpA 
dinucleotide. 

The present invention encompasses, for each of SEQ ID NO: 1 to SEQ ID NO: 55 and SEQ 
ID NO: 64 to SEQ ID NO: 83 (sense and antisense), multiple consecutively overlapping sets 
of oligonucleotides or modified oligonucleotides of length X, where, e.g., X= 9, 10, 17, 20, 
22, 23, 25, 27, 30 or 35 nucleotides. 

The oligonucleotides or oligomers according to the present invention constitute effective tools 
useful to ascertain genetic and epigenetic parameters of the genomic sequence corresponding 
to SEQ ID NO: 1 to SEQ ID NO: 1 1 and SEQ ID NO: 64 to SEQ ID NO: 67 and SEQ ID NO: 
64 to SEQ ID NO: 67. 

Particularly preferred oligonucleotides or oligomers according to the present invention are 
those in which the cytosine of the CpG dinucleotide (or of the corresponding converted TpG 
or CpA dinculeotide) sequences is within the middle third of the oligonucleotide; that is, 
where the oligonucleotide is, for example, 13 bases in length, the CpG, TpG or CpA dinucleo- 
tide is positioned within the fifth to ninth nucleotide from the 5'-end. 

The oligonucleotides of the invention can also be modified by chemically linking the oligonu- 
cleotide to one or more moieties or conjugates to enhance the activity, stability or detection of 
the oligonucleotide. Such moieties or conjugates include chromophores, fluoropliores, lipids 
such as cholesterol, cholic acid, thioether, aliphatic chains, phospholipids, polyamines, poly- 
ethylene glycol (PEG), pahnityl moieties, and others. The probes may also exist in the form of 
a PNA (peptide nucleic acid) which has particularly preferred pairing properties. Thus, the 
oligonucleotide may include other appended groups such as peptides, and may include hy- 
bridisation-triggered cleavage agents (Krol et al., BioTechniques 6:958-976, 1988) or interca- 
lating agents (Zon, Pharm. Res. 5:539-549, 1988). To this end, the oligonucleotide may be 
conjugated to another molecule, e.g., a chromophore, fluorophor, peptide, hybridisation- 
triggered cross-linking agent, transport agent, hybridisation-triggered cleavage agent, etc. 
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The oligonucleotide may also comprise at least one art-recognised modified sugar and/or base 
moiety, or may comprise a modified backbone or non-natural intemucleoside linkage. 

The oligonucleotides or oligomers according to particular embodiments of the present inven- 
tion are typically used in 'sets/ which contain at least one oligomer for analysis of each of the 
CpG dinucleotides of genomic sequences SEQ ID NO: 1 to SEQ ID NO: 11 and SEQ ID NO: 
64 to SEQ ID NO: 67 and sequences complementary thereto, or to the corresponding CpQ 
TpG or CpA dinucleotide within a sequence of the treated nucleic acids according to SEQ ID 
NO: 12 to SEQ ID NO: 55 and SEQ ID NO: 68 to SEQ ID NO: 83 and sequences comple- 
mentary thereto. However, it is anticipated that for economic or other factors it may be prefer- 
able to analyse a limited selection of the CpG dinucleotides within said sequences, and the 
content of the set of oligonucleotides is altered accordingly. 

Therefore, in particular embodiments, the present invention provides a set of at least two (2) 
(oligonucleotides and/or PNA-oligomers) useful for detecting the cytosine methyl ation state 
in treated genomic DNA (SEQ ID NO: 12 to SEQ ID NO: 55 and SEQ ID NO: 68 to SEQ ID 
NO: 83), or in genomic DNA (SEQ ID NO: 1 to SEQ ID NO: 1 1 and SEQ ID NO: 64 to SEQ 
ID NO; 67 and sequences complementary thereto). These probes enable diagnosis, and/or 
classification of genetic and epigenetic parameters of lung cell proliferative disorders. The set 
of oligomers may also be used for detecting single nucleotide polymorphisms (SNPs) in 
treated genomic DNA (SEQ ID NO: 12 to SEQ ID NO: 55 and SEQ ID NO: 68 to SEQ ID 
NO: 83), or m genomic DNA (SEQ ID NO: 1 to SEQ ID NO: 1 1 and SEQ ID NO: 64 to SEQ 
ID NO: 67 and sequences complementary thereto). 

In preferred embodiments, at least one, and more preferably all members of a set of oligonu- 
cleotides is bound to a solid phase. 

In fiirther embodiments, the present invention provides a set of at least two (2) oligonucleo- 
tides that are used as 'primer' oligonucleotides for amplifying DNA sequences of one of SEQ 
ID NO: 1 to SEQ ID NO: 55 and SEQ ID NO: 64 to SEQ ID NO: 83 and sequences comple- 
mentary thereto, or segments thereof. 

It is anticipated that the oligonucleotides may constitute all or part of an "array" or "DNA 
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chip" (i.e., an arrangement of different oligonucleotides and/or PNA-oligomers bound to a 
solid phase). Such an array of different oligonucleotide- and/or PNA-oligomer sequences can 
be characterised, for example, in that it is arranged on the solid phase in the form of a rectan- 
gular or hexagonal lattice. The solid-phase surface may be composed of silicon, glass, poly- 
styrene, aluminium, steel, iron, copper, nickel, silver, or gold. Nitrocellulose as well as plas- 
tics such as nylon, which can exist in the forai of pellets or also as resin matrices, may also be 
used. An overview of the state of the art in oligomer array manufacturing can be gathered 
from a special edition of Nature Genetics (Nature Genetics Supplement, Volume 21, Janiiary 
1999, and from the literature cited therein). Fluorescently labelled probes are often used for 
the scamiing of immobilised DNA arrays. The simple attachment of Cy3 and Cy5 dyes to the 
5 -OH of the specific probe are particularly suitable for fluorescence labels. The detection of 
the fluorescence of the hybridised probes may be carried out, for example, via a confocal mi- 
croscope. Cy3 and Cy5 dyes, besides many others, are commercially available. 

It is also anticipated that the oligonucleotides, or particular sequences thereof, may constitute 
all or part of an "virtual array" wherein the oUgonucleotides, or particular sequences thereof, 
are used, for example, as 'specifiers' as part of, or in combination with a diverse population of 
unique labelled probes to analyse a complex mixture of analytes. Such a method, for example 
is described m US 2003/0013091 (United States serial number 09/898,743, published 16 
January 2003). In such methods, enough labels are generated so that each nucleic acid in the 
complex mixture (i.e., each analyte) can be imiquely bound by a imique label and thus de- 
tected (each label is directly counted, resulting in a digital read-out of each molecular species 
in the mixture). In the final step of the method the determmation of the presence, absence, 
classification or prognosis is detennmed according to the methylation status of the analyzed 
CpG positions. This is carried out by reference to a pre-existing data set that defines the me- 
thylation patterns characteristic to each disease phenotype. Preferably, the correlation of the 
methylation status of the marker CpG positions with the phenotypic parameters is done sub- 
stantially without human intervention. Machine learning algorithms automatically analyse 
experimental data, discover systematic structure m it, and distinguish relevant parameters 
from uninformative ones. 

Machine learning predictors are trained on the methylation patterns at the investigated CpG 
sites of the samples with known phenotypical classification. The CpG positions which prove 
to be discriminative are used to define the reference data set. This method is successful in 
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cancer classification (Model, F., Adorjan, P., Olek, A., and Piepenbrock, C, Bioinfonnatics. 
17Suppl 1:157-164, 2001). 

A further aspect of the present invention is a kit useful for detecting distinguishing between or 
among gynaecological cell proliferative disorders of a subject comprising: 
At least one of a bisulfite reagent, or a methylation-sensitive restriction enzjmae; and at least 
one nucleic acid molecule or peptide nucleic acid molecule comprising, in each case a con- 
tiguous sequence of at least 9 nucleotides that is complementary to, or hybridizes under mod- 
erately stringent or stringent conditions to a sequence selected firom the group consisting of 
SEQ ID NO: 12 to SEQ ID NO: 55 and SEQ Id NO: 68 to SEQ ID NO: 83, and complements 
thereof. The kit can further comprise standard reagents for performing a methylation assay 
selected firom the group consisting of MSP, MethyLight®, HeavyMethyl and combinations 
thereof. Additional components can include at least two oligonucleotides, whose sequences in 
each case correspond, are complementary or hybridize xmder stringent or highly stringent 
conditions to a 16 bp-long segment of the sequences SEQ ID NO: Ito SEQ ID NO: 55 and 
SEQ ID NO: 64 to SEQ ID NO: 83, preferably SEQ ID NO: 12 to SEQ ID NO: 55 and SEQ 
ID NO: 68 to SEQ ID NO: 83. 

Moreover, an additional aspect of the present invention is a kit comprising, for example: a 
bisulfite-containing reagent; a set of primer oligonucleotides containing at least two oligonu- 
cleotides whose sequences in each case correspond, are complementary, or hybridize imder 
stringent or highly stringent conditions to a 16-base long segment of the sequences SEQ ID 
NO: 1 to SEQ ID NO: 55 and SEQ ID NO: 64 to SEQ ID NO: 83 (most preferably SEQ ID 
NO: 12 to SEQ ID NO: 55 and SEQ ID NO: 68 to SEQ ID NO: 83); oligonucleotides and/or 
PNA-oligomers; as well as instructions for carrying out and evaluating the described method. 
In a fiirther preferred embodiment, said kit may further comprise standard reagents for per- 
forming a CpG position-specific methylation analysis, wherein said analysis comprises one or 
more of the foUov^ng techniques: MSP, MethyLight ™ and HeavyMethyF^. However, a kit 
along the lines of the present invention can also contain only part of the aforementioned com- 
ponents. 

Typical reagents (^.g., as might be found in a typical MethyLight®-based kit) for Me- 
thyLight® analysis may include, but are not limited to: PGR primers for specific gene (or 
methylation-altered DNA sequence or CpG island); TaqMan® probes; optimized PGR buffers 
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and deoxynucleotides; and Taq polymerase. 
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Typical reagents (e,g., as might be found in a typical MSP-based kit) for MSP analysis may 
include, but are not limited to: methylated and unmethylated PGR primers for specific gene 
(or methylation-altered DNA sequence or CpG island), optimized PGR buffers and deoxynu- 
cleotides, and specific probes. 

Typical reagents (e.g., as might be foimd in a typical HeavyMethyl®-based kit) for Heavy- 
Methyl® analysis may include, but are not limited to: PGR primers for specific gene (or me- 
thylation-altered DNA sequence or GpG island); HeavyMethy blocking oligonucleotides; op- 
timized PGR buffers and deoxynucleotides; and polymerase. 

Additionally, bisulfite conversion reagents may include: DNA denaturation buffer; sulfona- 
tion buffer; DNA recovery reagents or kits (e,g,, precipitation, ultrafiltration, affinity column); 
desulfonation buffer; and DNA recovery components. 

The present invention shall now be further described without lunitation thereof in the follow- 
ing examples with respect to the accompanying Figures and the attached sequence protocol. 
All publications cited herein are herewith incorporated by reference. 

In the Figures, 

Fig. 1 shows a flowchart of procedures for tampon insertion and sample preparation. 

A - Tampon insertion. 

B - Tampon transfer into a 50-ml tube. 

G - Addition of 1.2 ml PBS buffer onto the tampon. 

D - Gentrifugation at lOOOg for 10 min. 

B - (1) shows the supernatant and (2) shows the pellet. 

F - 0.2-ml aliquots of the supernatant fraction were each mixed with 0.2 ml of the working 
solution of the HighPure Viral Nucleic Acid kit and stored at -30°C until DNA isolation. 

Fig. 2 shows the PMR values of 38 genes in patients without endometrial cancer (N=4) and 
with endometrial cancer (N=5) the genes RASSFIA, hMLHl, CDH13, HSPA2 and SOCS2 are 
highlighted with arrows. 
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Fig. 3 shows the methylation status of the five investigated genes (full box = methylated, 
empty box = immethylated), status (endometrial cancer or no endometrial cancer) and age. * 
indicates cervical intraepithelial neoplasia grade III (CIN III); findicates invasive cervical 
cancer. 

Fig. 4 shows the ROC for detection of endometrial cancer by methylation analysis of DNA 
obtained from vaginal secretion for patients between 50 and 75 years of age (excluding pa- 
tients with CIN III or cervical cancer, area under the curve is 0,988. 

Fig. 5 shows the trend to increasing methylation from low-grade SIL to invasive cervical can- 
cer. A statistically significant correlation between type of histology and number of methylated 
genes (p = 0, 47, P = 0.001) was found. No case had 10 or 11 methylated genes. Figure 5B 
shows High grade SILs (n=31). Figure 5 A shows low grade/no dysplasia SILs (n=13) and 
fgure 5C shows invasive cervical cancer (n=5). The X axis scale shows the percentage of me- 
thylation positive samples, the Y axis shows the number of methylated genes. 

Fig. 6 shows DNA methylation status of 1 1 genes in 49 cervicovaginal specimens was ana- 
lysed using the MethyLight technique. A gene was deemed methylated if the PMR value was 
> 0 (Material and Methods; white and pink indicate immethylated and methylated, respec- 
tively). Groups of patients were determined using unsupervised agglomerative hierarchical 
cluster analysis (average linkage, Manhattan distance) to group specimens and CpG regions. 
Gene names are given at the top of the figure. The inventors observed two clusters: 1 (red), 2 
(blue). All patients with cervical cancer are grouped together in one clxister (blue). 

Fig. 7 shows disease-free (A) and overall survival (B) according to CDH1ICDH13 methyla- 
tion status in serum samples. The lower dotted lines represent the methylated samples, the 
xmbroken upper lines represent the unmethylated samples. 

Figure 8 shows the polymerase mediated amplification of a CpG-rich sequence using methy- 
lation specific primers on four representative bisulfite-treated DNA strands (example cases 
"A"-"D") ("MSP Amplification")- The methylation specific forward and reverse primers 
("r'), in each case, can anneal to the bisulfite-treated DNA strand ("3") if the corresponding 
subject genomic CpG sequences were methylated. The bisulfite-treated DNA strand ("3") can 
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be amplified if both forward and reverse primers ("1") amieal, as shown in representative case 
"A" at the top of the figure. 

Figure 9 shows polymerase-mediated amplification analysis of bisxilfite-treated DNA ("3") 
corresponding to a CpG-rich genomic sequence by means of the MethylHeavy® technique. 
Amplification of the treated DNA ("3") is precluded if the blockuig oligonucleotide ("5") 
aimeals to the treated DNA as shown for the example case '"B." 

Examples 

Example 1 

The following study was performed to determine whether it is possible to detect endometrial 
cancer by analyzmg methylated DNA hi cervicovaginal secretion. 

Patients and Samples. A total of 124 patients were recruited for this study: 15 patients had 
endometrial cancer, while the no endometrial cancer group contained five patients with inva- 
sive cervical cancer, 35 with cervical mtraepithelial neoplasia (CIN I, three cases; CIN II, 19 
cases; CIN HI, 13 cases), and 69 patients with benign disease of the utems. Sample collection 
was done between 01.01.2003 and 31.05.2003 at the Department of Obstetrics and Gynecol- 
ogy, Innsbmck University Hospital, Austria. All patients who were scheduled to undergo sur- 
gery of the uterus on the next day mcluding a histological diagnosis were invited to attend the 
study. Samples and clinical data were collected after informed consent was obtained. To en- 
sure standardized sample collection a tampon was inserted m the patient by a physician after 
speculum examination and retained intravaginal for 30 minutes. Preparation of the samples is 
shown in Figure 1, 

DNA Isolation and Methylation Analysis. Genomic DNA ft-om samples was isolated using 
the High Pure Viral Nucleic Acid Kit (Roche Diagnostics, Mannheim, Germany) according to 
the manufacturer's protocol with some modifications for multiple loading of the DNA extrac- 
tion columns to gain a sufficient amount of DNA. Sodium bisulfite-treated genomic DNA was 
analyzed by means of MethyLight, a fluorescence-based, real-time PGR assay, as described 
previously. Briefly, two sets of primers and probes, designed specifically for bisulfite- 
converted DNA, were used: a methylated set for the gene of interest and a reference set, B- 
actin (ACTS), to normalize for input DNA. Specificity of the reactions for methylated DNA 
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was confirmed separately using SssI (New England Biolabs)-treated human white blood cell 
DNA (heavily methylated). The percentage of fully methylated molecules at a specific locus 
was calculated by dividing the GENE'ACTB ratio of a sample by the GENEACTB ratio of 
Sls-^I-treated white blood cell DNA and multiplying by 100. The abbreviation PMR (percent- 
age of fully methylated reference) indicates this measurement. A gene was deemed methy- 
lated if the PMR value was > 0. Primer and probes specific for methylated DNA and used for 
MethyLight reactions are Usted in Table 1. 

Reaction Conditions. The reactions were run with the following assay conditions: Reaction 
solution comprised: 300 nM forward primer; 300 nM reverse primer and 100 nM probe; plus 
Magnesium Chloride; taq polymerase, dNTPs andDNA, in a final reaction volume of 30 |li1); 
Cycling conditions: 95^C for 10 minutes; then 50 cycles of: 95^C for 15 seconds; 60°C for 1 
minute. 

Statistical Analysis. Associations between categorical veiriables where tested using the Chi- 
Square test. Differences in median of age were examined with the Mann- Whitney U test or - 
between more than two groups — with the Kruskal Wallis test. Due to a significant age differ- 
ence between endometrial cancer patients and the no endometrial cancer group, an age- 
matched group of the no endometrial cancer group with a matching ratio 1:2 was randomly 
selected. The computation of the Matching-Group was done using MATLAB R12 
(www.mathworks.com) . For determination of diagnostic accuracy a non-parametric Receiver 
Operating Curve (ROC) Analysis with Linear Interpolation was performed. A P-value of less 
than 0.05 was considered statistically significant. All statistical calculations were performed 
using SPSS, version 1 1.0, for Windows. 

Results 

Aberrant methylation of 38 genes in DNA obtained from vaginal secretion from the first five 
patients with endometrial cancer and the first four patients with benign disease was analyzed 
to determine appropriate genes for further study. The most appropriate genes for our further 
analyses were determined to be those that revealed the greatest difference in PMR values be- 
tween patients with benign disease of the uterus and endometrial cancer patients (Fig. 2), Five 
genes, namely RASSFIA, hMLHl, CDH13, HSPA2 and SOCS2, were selected for further 
analysis. DNA methylation in three or more of these five genes was observed in cervicovagi- 
nal secretion of all five patients with endometrial cancer, whereas all four patients without 
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endometrial cancer showed no or fewer than three genes to be methylated. The inventors 
therefore determmed the cut-off value between no endometrial cancer and endometrial cancer 
as methylation positive in three or more of the five investigated genes. 

The overwhehning majority of the patients without endometrial cancer (99 of 109) revealed 
no or fewer than three genes methylated, whereas all of the 15 endometrial cancer patients 
had three or more genes methylated in theur vaginal secretion (Fig. 3, P<0.001, chi^ test). His- 
tological examination of the ten patients in the no endometrial cancer group with three or 
more genes methylated revealed invasive cervical cancer (four cases), CIN III (one case), en- 
dometrium polyp (four cases) and fibroids (one case). Samples were collected after primary 
surgery (curettage, punch biopsy of the cervix or hysteroscopic operation) and before secon- 
dary surgery (hysterectomy) in 16 out of 124 patients; 9/16 patients had endometrial cancer, 
3/16 CIN ni and 4/16 benign disease of the endometrixmi. All nine endometrial cancer pa- 
tients had three or more genes methylated, the three CIN III patients revealed no methylated 
genes and one of the patients with benign disease showed one gene to be methylated. Within 
the group of patients from whom the vaginal secretion was collected prior to any surgery, one 
patient presented due to sonographically detected serometra with complete stenosis of the 
cervicouterine canal. Even this patient showed methylation of three of the five tested genes. 
DNA methylation of the five genes identified, seems to increase with age although statisti- 
cally not significant (data not shown). Using all 15 endometrial cancer cases and 109 controls, 
the area under the ROC curve was 0.973 (data not shown). To rule out the possibility that ab- 
normal DNA methylation is merely a surrogate for age rather than a cancer-specific marker, 
the inventors randomly age-matched two non-endometrial cancer controls for each endo- 
metrial cancer case. Investigation of DNA methylation in the cervicovaginal secretion of these 
45 patients was still able to discriminate between endometrial cancer and patients without 
endometrial cancer (P<0.001, chi^ test) with a sensitivity of 100% and a specificity of 80%. 

When analyzing all patients between 50 years and 75 years of age and excluding patients with 
CIN III or cervical cancer sensitivity was 100% and the specificity rose to 97.2% (Fig. 4). In 
this group only one out of 35 samples was false positive. 

n our study all endometrial cancer patients revealed three or more of the five investigated 
genes methylated, whereas 99 out of 109 patients without endometrial cancer had no or fewer 
than three genes methylated. Four out of ten patients in the no endometrial cancer group with 
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three or more genes methylated had invasive cervical cancer. These cases indicate that some 
cervical cancer patients can also be identified with this assay. 

In some cases (16 out of 124) samples were collected after primary sm-gery and before secon- 
dary surgery. All endometrial cancer patients in this group had three or more genes methy- 
lated. These results demonstrate that aberrant methylation analysis can detect endometrial 
cancer even after primary surgery. 

As endometrial cancer is more prevalent in older women and abnormal DNA methylation in 
non-malignant tissues seems to increase with age (18), the inventors especi£illy addressed this 
, problem within this project Comparison of DNA methylation in the cervicovaginal secretion 
of endometrial cancer patients and age-matched non-endometrial cancer controls revealed still 
highly significant differences between these two groups. 

Endometrial cancer occurs in almost all cases after menopause. Therefore the inventors ana- 
lyzed all patients between 50 years and 75 years of age and excluded patients with CIN III or 
invasive cervical cancer. These patients represent the group that will benefit from an endo- 
metrial cancer screening assay. In these group the sensitivity and specificity to detect patients 
with endometrial cancer was 100% and 97.2%, respectively. 

Long-term tamoxifen users who are at increased risk for endometrial cancer have a worse 
prognosis for such cancers, which seems to be due to less favorable histology and higher 
stage. This indicates an urgent need for a simple, non-invasive means of early detection of 
endometrial cancer, especially in this subgroup of women. 

Example 2 

The aim of this study was to examine whether HPV DNA testing and methylation analysis of 
DNA obtained from cervicovaginal specimens, collected on a tampon, are able to detect inva- 
sive cervical cancer and whether these changes are ahready present in the precursor lesions. 

Patients and Samples. A total of 34 patients with cervical intraepithelial neoplasia and five 
patients with invasive cervical cancer were included in this study. Patients were referred to 
our hospital for fiirther treatment because of abnormal PAP smear or obvious cervical lesion. 
Patients imderwent cervical conisation or in the case of obvious carcinomatous lesion cervical 



BNSDOCID: <W O 2 00S049861A2 I > 



wo 2005/049861 PCT/EP2004/012740 

25 

biopsy to obtain a histological diagnosis. Additionally, ten patients without cervical dysplasia 
but who underwent hysterectomy because of fibroids were investigated. All patients were 
taken from a prior study performed to determine whether it is possible to detect endometrial 
cancer by analyzing methylated DNA in cervicovaginal specimens collected by tampon (Ex- 
ample 1). 

Sample collection Samples and clinical data were collected after informed consent was ob- 
tained. To ensuu'e standardized sample collection a tampon was inserted in the vagina by a 
physician after speculum examination prior to surgery (the day before) and retained intravagi- 
nal for 30 minutes. Preparation of the samples was as described in Example 1 and Figure 1. 
Briefly, the tampon was transferred to a 50-ml tube after removal and 1.2 ml PBS buffer was 
added to the tampon. Centrifiigation at lOOOg for lOmin produced supernatant and a pellet. 
Aliquots (0.2ml) of the supematant were each mixed with 0.2ml from the working solution of 
the High Pure Viral Nucleic Acid Kit (Roche Diagnostics, Mannheim, Germany) and stored 
at -30 C imtil DNA isolation. 

DNA isolation and methylat^'^irji analysis. Genomic DNA from samples was isolated using 
the High Pure Viral Nucleic , Xit (Roche Diagnostics, Mannheim, Germany) according to 
the manufacturer's protocol wi. ne modifications for multiple loading of the DNA extrac- 
tion columns to gain a sufficient amoimt of DNA. After sodium bisulfite conversion, 1 1 genes 
(SOCSl, CDHl, TIMP3, GSTPl, DAPK, hTERT, CDH13, HSPA2, MLHh RASSFIA and 
SOCS2) underwent methylation analysis by means of the fluorescence-based, real-time PGR 
MethyLight assay as described previously. Briefly, two sets of primers and probes, de? g*:^d 
specifically for bisulfite-converted DNA, were used: a methylated set for the gene of inivr- .t 
and a reference set, fi-actin (ACTB\ to normalize for input DNA. Specificity of the reactions 
for methylated DNA was confirmed separately using Sssl (New England Biolabs)-treated hu- 
man white blood cell DNA (heavily methylated). The percentage of fiiUy methylated mole- 
cules at a specific locus was calculated by dividing the GENE^ACTB ratio of a sample by the 
GENEiACTB ratio of iS^^yl-treated DNA and multiplying by 100. The result is given as PMR 
(percentage of fully methylated reference), A gene was deemed methylated if the PMR value 
was > 0. Primers and probes used for MethyLight reactions are listed in Table 2. 

MethyLight Reaction Conditions. The reactions were run with the following assay condi- 
tions: Reaction solution comprised: 300 nM forward primer; 300 nM reverse primer and 100 
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nM probe; plus magnesium chloride; taq polymerase, dNTPs andDNA, in a final reaction vol- 
ume of 30 |Lil); Cycling conditions: 95°C for 10 minutes; then 50 cycles of: 95°C for 15 sec- 
onds; 6Q^C for 1 minute , 

HPV DNA Analysis. HPV PGR enzyme inununoassay (PCR-EIA) was done as described by 
Jacobs, M. v., Snijders, P. J,, van den Bmle, A. J., Helmerhorst, T. J,, Meijer, C. J,, and Wal- 
boomers, J. M. A general primer GP5H-/GP6(+)-mediated PCR-enzyme immunoassay method 
for rapid detection of 14 high-risk and 6 low-risk hxmian papillomavirus genotypes in cervical 
scrapings. J. Clin. Microbiol., 35: 791-795, 1997. Briefly, 10 \i\ of purified total cellular DNA 
was employed for PGR using consensus primers GP5+/bioGP6+. The reaction mixture con- 
tained 50 mM KCl, 10 mM Tris-HCl (pH 8.3), 3.5 mM MgGlz, 200 jaM of each dNTP, 1 U of 
thermo-stable DNA polymerase (Taq DNA Polymerase, Roche, Vienna, Austria), and 50 
pmol each of the GP54- (5-TTTGTTACTGTGGTAGATATACTAG-3 SEQ ID NO:56) and 
bioGP6+ (5-GAAAAATAAACTGTAAATCATATT-3 SEQ ED NO:56) primers (MWG- 
Biotech, Ebersberg, Germany), A 4-min denaturation step at 94^C was followed by 40 cycles 
of amplification in a PGR cycler (Gene Amp PGR System 9600, Perkin Elmer, Norwalk, 
USA). To determine the HPV t3Tpe, the PGR product was subjected to an enzyme immunoas- 
say (EIA) recognizing 14 different high-risk HPV types as described by Jacobs et al.(as 
above). 

Statistical Analysis. Associations between categorical variables were tested with Pearson^s 
chi square test (or Fisher's exact test) and the Mantel-Haenzel Test. Gorrelations between 
ordinal variables were evaluated using the Spearman Rank Correlation GoefiBcient. For unsu- 
pervised hierarchical clustering of clinical cases and genes the inventors used the complete 
linkage aggregation method and the Manhattan distance function. 

All statistical calculations were performed using SPSS, version 1 1.0, for Windows and Gene 
Expression Similarity Suite (http://genome.tugraz.at/Software/Genesis/Genesis.html). 

RESULTS 

This study investigated cervicovaginal specimens sampled by intravaginal tampon application 
in patients without cervical dysplasia, patients with low-grade and high-grade SIL and pa- 
tients with invasive cervical cancer for HPV DNA and aberrant methylation of 11 genes, 
ffigh-risk HPV DNA was detected in 2/3, 21/31, and 3/5 m low-grade SIL, high- grade SIL 
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and invasive cervical cancer, respectively (Table 3). Patients without cervical dysplasia 
showed no HPV infection. The three HPV-positive cervical cancers were large cell sqxiamous 
cancers, whereas both HPV-negative cases were small cell cervical cancers. Differences in 
methylation of the investigated genes between the non-dysplasia group and the low-grade SIL 
group were not statistically significant Therefore, the results firom these two groups were 
combined and compared with the high-grade SEL and invasive cancer groups. An overview of 
the frequency of methylated genes is given in Table 3, All investigated genes except GSTPl 
and SOCS2 were significantly more frequently methylated in high-grade SIL and/or invasive 
cancer in comparison to the non-dysplasia/low-grade SIL group. CDHl and SOCS2 were 
found to be methylated in nearly a quarter of the non-dysplasia/low-grade SIL patients 
whereas hTERT was methylated exclusively in specimens obtained from cervical cancer pa- 
tients. No methylated genes were found in 61% and 42% of the cervicovaginal specimens 
from patients with non-dysplasia/low-grade SIL and high-grade SIL, respectively, whereas 
cervical cancer patients revealed five or more methylated genes in each investigated sample. 
The percentage of methylation-positive samples showed a significantly increasing trend from 
non-dysplasia/low-grade SIL to invasive cervical cancer, as shown in Fig. 5. No significant 
correlation between HPV positivity and aberrant hypermethylation was observed (p = 0,295, 
Fisher's exact test). HPV DNA-positive samples and/or at least one methylated gene were 
found in 46% (7/13; non-dysplasia/low-grade SIL), 94% (29/31; high-grade SIL), and 100% 
(5/5, invasive cancer) of samples (Table 3). 

Two clusters were formed by imsupervised hierarchical cluster analysis using solely informa- 
tion on ttie DNA methylation of the 11 genes tested. One of the two clusters contained all five 
invasive cancers as well as two high-grade SILs (Fig. 3). 

hTERT was never foxrnd to be methylated in cervical intraepithehal neoplasias, whereas 80% 
of the specimens obtained from cervical cancer patients were methylated. This finding sug- 
gests that methylation of hTERT is a late event in cervical carcinogenesis. SOCS2 and CDHl 
were methylated in nearly a quarter of patients from the non-dysplasia/low-grade SIL groups, 
indicating that methylation of these genes is an early event in cervical carcinogenesis. Our 
results clearly show that an increasing percentage of methylation-positive samples is associ- 
ated with increasing pathological changes of the cervix uteri (Fig. 5), suggesting that methyla- 
tion, in addition to HPV infection, is an important factor in cervical carcinogenesis, HPV 
DNA-positive samples and/or at least one methylated gene were foimd in more than 90% of 
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samples from patients vsdth high-grade SIL and in 100% of patients with invasive cervical 
cancer. No significant correlation between HPV positivity and aberrant hypermethylation was 
observed. It can be speculated that aberrant methylation in women with or without HPV in- 
fection may help identify subgroups at increased risk for histological progression or cancer 
development. Our study shows that it is possible to detect HPV and aberrant hypermethyla- 
tion of various genes in DNA from tampon-collected samples. The inventors were able to 
identify all invasive cervical cancers. Both methods combined detect a high percentage of 
high-grade cervical lesions. 

Example 3 

In the following study the inventors investigated the methylation status of CDHl and CDH13 
in serum samples of cervical cancer patients for their utility as prognostic markers. 

Patients and Samples 

A total of 93 patients with invasive cervical cancer (age 26-96 years, median 52 years), all 
treated at the Department of Obstetrics and Gynecology, Innsbruck University Hospital, be- 
tween 1990 and 1998 were included in this study. Serum samples were taken on the date of 
diagnosis and before initial treatment. These serum samples were taken from a prior study 
investigating the presence of serum human papillomavirus DNA in cervical cancer patients. 

Major clinical and histopathological characteristics of patients are given in Table 4. Treatment 
was according to international standards. None of the patients received concurrent chemother- 
apy and radiotherapy. All patients were followed up after primary treatment at our depart- 
ment, namely at intervals increasing from three months to one year until death or end of the 
study. The follow-up period ranged from one month to 12.4 years (median 3.5 years). 

DNA isolation and methylation analysis 

Serum samples (SOOjlxI) were treated with SDS and proteinase K (30Q\i\ of 1% SDS, 500|j,g/ml 
proteinase K) at SS'^C overnight, followed by phenol/chloroform extraction and ethanol pre- 
cipitation of DNA. The DNA was re-suspended in 80|al LoTE buffer (30mM Tris and 0.3mM 
EDTA). Sodium bisulfite conversion of genomic DNA was performed as described previ- 
ously.^^ Sodium bisulfit-treated genomic DNA was analysed by means of the MethyLight, a 
fluorescence-based, real-time PGR assay, as described previously. Briefly, two sets of primers 
and probes, designed specifically for bisulfite-converted DNA, were used: a methylated set 
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for the gene of interest and a reference set B-actin (ACTE), to normalize for input DNA. 
Specificity of the reactions for methylated DNA was confirmed separately using Sssl (New 
England Biolabs)-treated human white blood cell DNA (heavily methylated). The percentage 
of fully methylated molecules at a specific locus was calculated by dividing the GENE'ACTB 
ratio of a sample by the GENE ACTB ratio of M-treated white blood cell DNA and multiply- 
ing by 100. The abbreviation PMR (gercentage of fully methylated reference) indicates this 
measurement. For each MethyLight reaction lO^il of bisulfite-treated genomic DNA were 
used. A gene was deemed methylated if the PMR value was > 0. To verify the reproducibility 
of each assay the normalized value (Gene: ACTE) of the standard sample was compared be- 
tween the different PGR runs. Ttie following primers and probes were used for MethyLight 
reactions: CDHl: 5'-AATnTAGGTTAGAGGGTTATCGCGT-3' SEQ ID NO: 58 (forward 
primer), 5'-TCCCCAAAACGAA^CTAACGAC-3' SEQ ID NO: 59 (reverse primer), 5 - 
FAM-CGCCCACCCGACCTCGCAT-BHQ-1-3' SEQ ID NO: 60 (probe); CDH13: 5 - 
AATTTCGTTCGTTTTGTGCGT-3 ' SEQ ID NO: 61 (forward primer), 5 - 
CTACCCGTACCGAACGATCC-3' SEQ ID NO: 62 (reverse primer), 5'-FAM- 
AACGCAAAACGCGCCCGACA.-BHQ-1-3' SEQ ID NO: 63 (probe). 

MethyLight Reaction Conditions. The reactions were run with the following assay condi- 
tions: Reaction solution comprised: 300 nM forward primer; 300 nM reverse primer and 100 
nM probe; plus magnesium chloride; taq polymerase, dNTPs and DNA, ui a final reaction 
volume of 30 \x\)\ Cycling conditions: 95*^0 for 10 minutes; then 50 cycles of: 95°C for 15 
seconds; 60*^C for 1 minute . 

Statistical analysis 

Associations between categorical variables were tested with Pearson's chi square test. The 
Kaplan-Meier method was used for univariate survival analysis, and the log rank test was 
used to assess the difference between survival curves. Cox's proportional hazards analysis 
was used to estimate the prognostic effects of various variables. A P value of less then 0.05 
was considered statistically significant. These statistical calcxilations were performed using 
SPSS, version 1 1.0, for Windows. 

RESULTS 

Aberrant promoter hypermethyladon of CDHl and CDH13 was observed in 42% (39 out of 
93) and 4% (4 out of 93), respectively (Table 4). Three of the CDHl 3 methylation positive 
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serum samples also revealed CDHl methylation. The inventors therefore collapsed CDHl 
and/or CDHl 3 methylation for further analysis. CDHl methylation was predominantly ob- 
served in FIGO stage III, whereas distribution of CDHl and CDH13 methylation within the 
other clinical and histopathological parameters showed no significant differences (Table 4). 

To determine whether any prognostic significance was attached to differences in CDHl 
and/or CDH13 methylation, the inventors compared the clinical outcome of cervical cancer 
patients with CDH1/CDH13 methylation status. A trend to poorer overall survival for patients 
with methylated CDH1ICDH13 was observed (P = 0.09) (Figure 7B). Cervical cancer patients 
with xmmethylated CDH1/CDH13 in serum samples taken before treatment revealed a statis- 
tically significant better disease-firee survival in comparison to patients with methylated 
CDH1ICDH13 (P = 0.03) (Figure 7A). Median disease-firee survival for CDH1ICDH13 me- 
thylation negative and positive patients was 4.3 years and 1 .2 years, respectively. 

To assess independent prognostic significance a Cox proportional hazard model analysis was 
performed including tumor stage, histology, grade of differentiation, age and CDHl I CDHl 3 
methylation status. In addition to timior stage and age only CDH1ICDH13 methylation status 
(P = 0.005) tumed out to be of independent prognostic significance for disease-firee and over- 
all survival in cervical cancer patients (Tables 5 and 6). Serum CDH1ICDH13 methylation 
positive patients had a more than twofold risk for relapse and death than did CDH1ICDH13 
methylation negative patients. 

Distribution of CDHl and CDH13 methylation within the clinical and histopathological pa- 
rameters showed no significant differences except CDHl methylation was predominantly 
observed in advanced FIGO stage. Therefore, no difference in CDHl methylation according 
to FIGO stage could be observed. The higher methylation frequency of CDHl vdth increasing 
tumor stage and the association of CDHl and CDHl 3 methylation in serum samples with 
enhanced relapse firequency in our study confirms these results. Up to now it has not been 
investigated whether one of the above mentioned mechanisms alone or a combination of these 
mechanisms causes loss of cadherin expression. DNA recovered from plasma or serum of 
patients with varioxis malignancies reflects tumor-specific genetic and epigenetic alterations 
like methylation of the primary tumor (Ziegler A, Zangemeister-Wittke U, Stahel RA. Circu- 
lating DNA: a new diagnostic gold mine? Cancer Treat Rev 2002;28:255-71.). The simple 
procedure of blood drawing in combination with a high-throughput analysis like MethyLight 
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opens a feasible approach for a possible routine use of these markers. Inactivation of the cad- 
herin-mediated cell adhesion system, caused by aberrant methylation, is a common finding in 
human cancers. Therefore, investigation of CDHl and CDH13 methylation as a prognostic 
parameter in serum samples from patients with various malignancies could be of interest. Our 
study revealed that CDH1/CDH13 methylation is an independent prognostic parameter for 
both disease free and overall survival in cervical cancer patients. 

Example 4 

The following study was performed to determine whether it is possible to detect endometrial 
cancer, ovarian cancer and invasive cervical cancer by analyzing methylated DNA in cervico- 
vaginal secretion of the genes SFRP2, SFRP4, SFRP5 and CCND2. 

Patients and Samples. A total of 24 patients were recmited for this study: 4 patients had en- 
dometrial cancer, 2 patients had ovarian cancer and 6 patients had cervical cancer. To ensure 
standardized sample collection a tampon was inserted in the patient by a physician after 
speculum examination and retained intravaginal for 30 minutes. Preparation of the samples is 
shown in Figure 1 . 

DNA Isolation and Methylation Analysis. Genomic DNA from samples was isolated using 
the High Pure Viral Nucleic Acid Kit (Roche Diagnostics, Mannheim, Germany) according to 
the manufacturer's protocol with some modifications for multiple loading of die DNA extrac- 
tion columns to gain a sufScient amount of DNA. Sodivim bisulfite-treated genomic DNA was 
analyzed by means of MethyLight, a fluorescence-based, real-time PGR assay, as described 
previously. Briefly, two sets of primers and probes, designed specifically for bisulfite- 
converted DNA, were used: a methylated set for the gene of interest and a reference set, B- 
actin {ACTB\ to normalize for input DNA, Specificity of the reactions for methylated DNA 
was confirmed separately using Sssl (Ne>v England Biolabs)-treated human white blood cell 
DNA (heavily methylated). The percentage of fully methylated molecules at a specific locus 
was calculated by dividing the GENE'ACTB ratio of a sample by the GENEiACTB ratio of 
iS'5'^I-treated white blood cell DNA and multiplying by 100, The abbreviation PMR (percent- 
age of fully methylated reference) indicates this measurement. A gene was deemed methy- 
lated if the PMR value was > 0. Primer and probes specific for methylated DNA and used for 
MethyLight reactions are listed in Table 8 . 
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MethyLight Reaction Conditions. The reactions were run with the following assay condi- 
tions: Reaction solution comprised: 300 nM forward primer; 300 nM reverse primer and 100 
nM probe; plus magnesiimi chloride; taq polymerase, dNTPs and DNA, in a final reaction 
volume of 30 ilxI); Cycling conditions: 95°C for 10 minutes; then 50 cycles of: 95°C for 15 
seconds; 60°C for 1 minute . 

Statistical Analysis. Associations between categorical variables where tested using the Chi- 
Square test. Differences in median of age were examined with the Mann- Whitney U test or - 
between more than two groups - with the Kruskal Wallis test. Due to a significant age differ- 
ence between endometrial cancer patients and the no endometrial cancer group, an age- 
matched group of the no endometrial cancer group with a matching ratio 1 :2 was randomly 
selected. The computation of the Matching-Group was done using MATLAB R12 
(%vww.mathworks.com) . For determination of diagnostic accuracy a non-parametric Receiver 
Operating Curve (ROC) Analysis with Linear Interpolation was performed. A P-value of less 
than 0.05 was considered statistically significant. All statistical calculations were performed 
using SPSS, version 1 1.0, for Windows. 

Results 

See Table 9 for resxilts. All ovarian cancer patients showed methylation of at least one gene of 
the panel SFRP2, SFRP4, SFRP5 and CCND2. All cervical cancer patients showed methyla- 
tion of at least two genes of the panel SFRP2, SFRP4, SFRP5 and CCND2, with two patients 
exhibiting methylation of all genes. All endometrial cancer patients showed methylation of at 
least two genes of the panel SFRP2, SFRP4, SFRP5 and CCND2. 
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Table 3: Methylated genes and high-risk HPV DNA in patients with no dvsplasia/low-grade 
SIL. high-grade SIL and invasive cervical cancer 





No dyspla- 


nign-grade 


Invasive Can- 


P 


Variables 


sia/low- grade 


SIL 


cer 






SIL 










11=13 


11=31 


n=5 




Genes 










SOCSl methylated 


0% 


7% 


60% 


< 0.001 (*) 


CDHl methylated 


23% 


39% 


100% 


0.01 1 (*) 


TJAdPS methylated 


0% 


16% 


100% 


< 0.001 


\JLJJL2 1 lll^Ui^iat^U. 


AO/ 
\J/Q 


TO/ 

/yo 


'^rkn/ 




DAPK methylated 


8% 


23% 


80% 


0 006 C*^ 


/^^Eifr methylated 


0% 


0% 


80% 


< 0.001 (*) 


CDHl 3 methylated 


8% 


13% 


100% 


< 0.001 (*) 


HSPA2 methylated 


0% 


3% 


60% 


< 0.001 (*) 


MLHl methylated 


0% 


3% 


40% 


0.004 


RASSFIA methylated 


8% 


0% 


40% 


0.002 


SOCS2 methylated 


23% 


45% 


60% 


0.26 


At least one gene methylated 


39% 


58% 


100% 


0.06 


High-risk HPV DNA positive 


15% 


68% 


60% 


0.006 


At least one gene methylated 


46% 


94% 


100% 


0.001 



and/or high-risk HPV DNA- 
positive 



Table 4: Methvlation of CDHl and CDH13 in serum samples of cervical cancer patients 



Characteristics n" CDHl CDHl 3 



Stage 



FIGOI 


23 


30% 


0% 


FIGO II 


24 


29% 


4% 


FIGO III 


33 


67%" 


6% 


FIGO IV 


13 


23% 


8% 


Tumor grade 








1 


22 


50% 


0% 


2 


50 


34% 


6% 


3 


16 


56% 


6% 


Histology 








sqviamous 


84 


42% 


5% 


adeno/adenosquamou 


9 


44% 


0% 


s 

Age 








<50 


38 


36% 


5% 


>50 


55 


46% 


4% 


Total 


93 


42% 


4% 
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Tumor grade was unknown in five cases 
^ n, number of cases examined. 
^P = 0.005 (chi^test) 



Table 5: Multivariate analysis for risk of relapse 

Variable Relative risk of relapse P value 
(95% CI) 



Stage 




<0.001 


FIGO II (vs. FIGO I) 


0.6 (0.2-1.6) 


0.316 


FIGO III (vs. FIGO I) 


1.3 (0.6-2.9) 


0.524 


FIGO IV (vs. FIGO I) 


8.6 (3.3-22.3) 


<0.001 


Tumor grade 




0.132 


grade 2 (vs. grade 1) 


1.9 (0.9-4.2) 


0.092 


grade 3 (vs. grade 1) 


2.1 (0.9-4.8) 


0.065 


Histology 




0.303 


squamous (vs. adeno/adenosqtiamous) 


0.6 (0.2-1.7) 


Age 


0.97 (0.95-0.99) 


0.012 


CDHl and/or CDH13 methylated (vs. un- 


2.5 (1.3-4.6) 


0.005 



methylated) 



Table 6: Multivariate analysis for overall survival 



Variable Relative risk of death (95% P value 
CD 



Stage 




<0.001 


FIGO II (vs. FIGO I) 


0.7 (0.3-1.8) 


0.504 


FIGO III (vs. FIGO I) 


1.0 (0.4-2.5) 


0.993 


FIGO IV (vs. FIGO I) 


11.1 (4.0-30.4) 


<0.001 


Tumor grade 




0.07 


grade 2 (vs. grade 1) 


2.3 (1.1-5.0) 


0.037 


grade 3 (vs. grade 1) 


2.5 (1.0-6.1) 


0.041 


Histology 




0.645 


squamous (vs. adeno/adenosquamous) 


1.3 (0.4-4.3) 


Age 


1.0 (0.9-1.0) 


0.146 


CDHl and/or CDH13 methylated (vs. im- 


2.5 (1.3-4.8) 


0.005 



methylated) 
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Table 7: Genes and equivalent sequences according to the invention. 



Gene/Associated gene 


Genomic sequence SEQ ID 
NO: 


Converted sequence SEQ ID 
NO: 


CDHl 


1 


12, 13, 34 and 35 


CDH13 


2 


14, 15, 36 and 37 


RASSFIA 


3 


16, 17, 38 and 39 


hMLHl 


4 


18, 19, 40 and 41 


HSPA2 


5 


20,21,42 and 43 


SOCSl 


6 


22, 23, 44 and 45 


SOCS2 


7 


24, 25, 46 and 47 


GSTPl 


8 


26, 27, 48 and 49 


DAPKl 


9 


28, 29, 50 and 51 


TIMP3 


lU 


30, 31, 52 and 53 


hTERT 


11 


32, 33, 54 and 55 


SFRP2 


64 


68, 69, 76 and 77 


SFRP4 


65 


70,71,78 and 79 


SFRP5 


66 


72, 73, 80 and 81 


CCND2 


67 


74, 75, 82 and 83 



Table 8 



HUGO Gene 
Nomenclature 


Location of AmpHcon 
in Gene 


Forward Primer Se- 
quence 


Reverse Primer Se- 
quence 


Probe Oligo Sequence 


SFRP2 


Promoter 


AAACCTACCCGCC 
CGAAA (SEQ ID NO 
84) 


GTTGAACGGTGGTT 
GGAGATTC (SEQ ID 
NO 85) 


CGCCTCGACGAACTTCGT 
TTTCCCT (SEQ ID NO 86) 


SFRP4 


Promoter/5'UTR 


TCCGCCGTCTAAC 
ACACAAA (SEQ ID 
NO 87) 


TTCGTAATGGTCGT 
GGTTGGT (SEQ ID 
NO 88) 


CAACGGCAACTCTCAACOT 
TCGAAAGG (SEQ ID NO 89) 


SFRP5 


Promoter/5'UTR 


GAACGCCCCGACT 
AATCCTAA (SEQ ID 
NO 90) 


TAGGCGGTCGGAG 
ATTGGT (SEQ ID NO 
91) 


CTCCCACCTCGAAACTCCA 
ACCCG (SEQ ID NO 92) 


CCND2 


Promoter 


GGAGGGTCGGCG 
AGGAT (SEQ ID NO 
93) 


TCCTTTCCCCGAAA 
ACATAAAA (SEQ ID 
NO 94) 


CAGGCTCGATCCTTCGCG 
CG (SEQ ID NO 95) 
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Table 9 



Patient 
Age 


Disease diagnosis 


SFRP1 (PMR) 


SFRP2 (PMR) 


SFRP5 (PMR) 


CCND2 (methyl/unmethyl) 


22 


ovarian cancer 


0,00 


0,00 


0,03 


0.00 


82 


ovarian cancer 


0,49 


0,34 


0,60 


0,00 


68 


cervical cancer 


0,00 


0,10 


0,89 


methyl 


61 


cervical cancer 


0.00 


0,65 


3,47 


0,00 


58 


cervical cancer 


1,49 


17.60 


3.57 


0.00 


31 


cervical cancer 


0.06 


1,84 


23,16 


0,00 


37 


cervical cancer 


0.00 


0,01 


0,04 


0.00 


46 


cervical cancer 


258,32 


39,58 


0,87 


methyl 


75 


endometrial cancer 


0.00 


28,51 


0,76 


0.00 


60 


endometrial cancer 


0,09 


1,21 


1.37 


0.00 


72 


endometrial cancer 


o.oo 


0,15 


1,38 


methyl 


59 


endometrial cancer 


0,00 


16.15 


5,35 


0.00 


17 


non-neoplastic 


0.00 


0,06 


0.32 


0.00 


70 


non-neoplastic 


0.00 


0.00 


1.04 


0.00 


55 


non-neoplastic 


0.00 


0,00 


0,00 


0,00 


56 


non-neoplastic 


2.05 


0.54 


1,83 


0,00 


46 


non-neoplastic 


0.00 


0.00 


0.04 


0.00 


29 


non-neoplastic 


0.00 


0,00 


0.00 


0.00 


63 


non-neoplastic 


0.14 


1,26 


1,00 


0,00 


56 


non-neoplastic 


0.00 


0,00 


0,00 


0.00 


75 


non-neoplastic 


0,00 


0.79 


0.53 


0.00 


69 


non-neoplastic 


0.00 


0,12 


0.61 


0,00 


60 


non-neoplastic 


0,00 


0,00 


0,00 


0,00 


36 


non-neoplastic 


0.00 


0,00 


2.96 


0.00 
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Claims 

1 . A method for the detection, differentiation and prognosis of a gynaecological cell pro- 
liferative disorder comprising the following steps: 

a) obtaining a cervicovaginal secretion specimen from an individual 

b) determining the methylation status of at least one or more CpG positions 

c) determining from said methylation status the presence, classification and/or prognosis 
of a gynaecological cell proliferative disorder in said individual. 

2. The method according to claim 1 wherein said CpG positions axe selected from one or 
more genes taken from the group consisting of SFRP2, SFKP4, SFRP5, CCND2, 
CDHl, CDH13, RASSFl A, hMLHl, HSPA2, SOCSl, SOCS2, GSTPl, DAPK, TIMP3 
andhTERT. 

3. The method according to claim 1 wherein said CpG positions are selected from one or 
more sequences taken from the group consisting of SEQ ID NO: 1 to SEQ ID NO: 1 1 
and SEQ ID NO: 64 to SEQ ID NO: 67. 

4. A method according to claim 1 wherein in step a) the specimen is obtained by one or 
more of the following methods gynaecological swab, aspiration, cervicovaginal lavage 
and tampon based collection. 

5. The method according to claims 1 and 2 wherein the gynaecological cell proliferative 
disorder is selected from the group consisting no dysplasia or low grade squamous in- 
traepithelial lesions, high-grade squamous intraepithelial lesions, cervical cancer, en- 
dometrial cancer and grade 1 to 3 cervical intraepithelial neoplasia. 

6. The method according to claim 1 wherein hj^ermethylation of said genes correlates 
with bad prognosis. 

7. The method according to claim 1 wherein step b) comprises the following steps 
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a) treating the genomic DNA, or a fragment thereof, with one or more reagents to con- 
vert 5-position unmethylated cytosine bases to i^acil or to another base that is de- 
tectably dissimilar to cj^osine in terms of hybridization properties; 

b) contacting the treated genomic DNA, or the treated fragment thereof, with an ampli- 
fication enzyme and at least two primers comprising, in each case a contiguous se- 
quence at least 9 nucleotides in length that is complementary to, or hybridizes under 
moderately stringent or stringent conditions to a target nucleic acid, and 

c) determining, based on a presence or absence of, or on a property of said amplificate, 
the methylation state of at least one CpG dinucleotide sequence, or an average, or a 
value reflecting an average methylation state of a plurality of CpG dinucleotide se- 
quences, whereby at least one of detecting a gynecological cell proliferative disor- 
der, or distinguishing between gynecological cell proliferative disorders is, or pro- 
viding a prognosis at least in part, afforded. 

8. The method according to claim 7 wherein in step b) the target nucleic acid is selected 
from the group consisting of SEQ ID NO: 12 to SEQ ID NO: 55 and SEQ ID NO: 68 to 
SEQIDNO: 83. 

9. A nucleic acid molecule or peptide nucleic acid molecule comprising, in each case a 
contiguous sequence of at least 9 nucleotides that is complementary to, or hybridizes 
imder moderately stringent or stringent conditions to a sequence selected from the group 
consistmg of SEQ ID NO: 1 to SEQ ID NO: 55 and SEQ ID NO: 64 to SEQ ID NO: 83, 
and complements thereof. 

10. A nucleic acid according to claim 9, wherein the sequence is selected from the group 
consisting of SEQ ID NO: 12 to SEQ ID NO: 55 and SEQ ID NO: 68 to 83. 

11. A nucleic acid according to claim 10, wherein the nucleic acid molecule comprises at 
least one TpA or CpA dinucleotide at a position where the corresponding xmtreated nu- 
cleic acid molecule according to SEQ ID NO: 1 to SEQ ID NO: 1 1 and SEQ ID NO: 64 
to SEQ IDNO: 67 comprises a CpG dinucleotide. 

12. A kit usefiil for detecting, or for detecting distinguishing between or among gynecologi- 
cal cell proliferative disorders of a subject, comprising: 
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at least one of a bisulfite reagent, or a methylation-sensitive restriction enzyme; and 
at least one nucleic acid molecule or peptide nucleic acid molecule comprising, in each 
case a contiguous sequence of at least 9 nucleotides that is complementary to, or hybrid- 
izes under moderately stringent or stringent conditions to a sequence selected from the 
group consisting of SEQ ID: 12 to SEQ ID NO: 55 and SEQ ID NO: 68 to SEQ ID NO: 
83, and complements thereof. 



13. The kit of claim 12, further comprising standard reagents for performing a methylation 
assay selected from the group consisting of MSP, MethyLight and Heavy^Methyl and 
combinations thereof. 
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Figure 1 
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Figure 3 
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Figure 6 
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Figure 8 
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Sequence listing 



<120> Method for the analysis of gynaecological cell proliferative 
cdisorders . 

<160> 95 



<210> 1 

<211> 3190 

<212> DNA 

<213> Homo Sapiens 



<400> 1 



aggagtt caa 
attagccagt 
gaaccgcttg 
agcctgggcg 
cttagcacag 
tttttttttt 
cgatctcggc 
occgagt age 
gtagagacgg 
gcccgcctcg 
ttgttactat 
cattttaatt 
attaggaggg 
ctgactcact 
cagtaaaggg 
aacatag-tga 
gtgcagtggc 
aggtcaggag 
caaaatt age 
ggagagt etc 
tccagcc-tgg 
caaaaaalzta 
ggaggccaag 
gggagacaca 
aaagaaaaaa 
gctggggcca 
ccactgcact 
aatcccaaaa 
gtgagccacc 
aacccaccta 
tgggcgggcc 
caggtgaa.cc 
gcagccaogc 
gtcagttcag 
ctcgctcggc 
ctgctgctgc 
ccgcgcccca 
agttcgggtc 
atgggagtgg 
accgaggcgg 
cgtgaagcgg 
ggagccagga 
ggcacctgcc 
gaggtcggag 
aaagtggggt 
aacggtgggc 
ctcggcggcc 



gaccagcctg 
egtggtggcg 
aacccaagag 
acagagcagg 
agactggcac 
ttttttgaga 
tcactgcaag 
tgggactaca 
ggtttcactg 
gcctcccaaa 
ttttacccct 
gtatgggagt 
tggagaaact 
aacccatgaa 
gctgaggcag 
gatcccct-ct 
tcacgcctgt 
ttccagacca 
cggtgtggtg 
ttgaacccgg 
gcaagacaga 
ggctgctagc 
gcaggaggat 
gcgcccccac 
aaattagcct 
gaggaccgct 
ccagcttggg 
aacaaaagaa 
ggcggggctg 
gaccctagca 
gtcagctccg 
ctcagccaat 
accccctctc 
actccagccc 
gtccccggcc 
aggtaccccg 
gccctgcgcc 
ctgaggagcg 
ggggtgggtg 
gggcgtetgg 
ggtgtagggg 
gtcgtgggga 
atgccaagaa 
gaggtgggag 
actggagaat 
taggtcttga 
gtaggtttcg 



gccaacatga 
eatgcctgta 
gcgaaggttg 
actccgtctc 
agtaatcttc 
cagagtcttg 
ctccacctcc 
ggcgcecacc 
cgttagccag 
gtgetgggat 
cacttctgta 
cccacaacag 
gaggctttgg 
gctctacagt 
gaggatcgce 
ctagaaaaat 
aatccaacac 
gcctggccaa 
gcacacgcct 
eaggcggagg 
gcgagactcc 
tcagtggctc 
cgcttcagcc 
tgcccctgtc 
ggcgtggtgg 
tgagcccagg 
tgaaagagtg 
ctcagccaag 
ggattcgaac 
actecaggct 
ccctggggag 
cagcggtacg 
agtggcgtcg 
gctccagccc 
agccatgggc 
gatcccctga 
ccttcctctc 
gagcggcctg 
gtgaggggcg 
ccgeggagtc 
gtggggtgtg 
cgatcttcga 
aggtcgtaaa 
cgcccctcgc 
aaagacatct 
gggggtgact 
gggtggggga 



tgaaaccctg 
atcccagcta 
cagtgageca 
aaaaaaaaaa 
aatgtccagc 
ctctgtcgcc 
caggttcatg 
accacgcctg 
gatggtctca 
tacaggcgtg 
cagagcattt 
catagggaga 
gaggtggtcc 
taaaaaagac 
tgagttcaga 
tttttaaaaa 
ttcaggaggc 
catggtgaaa 
gtagtcccag 
ttgcagtgag 
gtctcaaaaa 
atggctcaca 
caggagttcg 
cgccccgact 
tgtgcaectg 
agttcgaggc 
agaccccatc 
tgtaaaagcc 
ccagtggaat 
agagggtcac 
gggtccgcgc 
gggggcggtg 
gaactgcaaa 
ggcccgaccc 
ccttggagcc 
cttgcgaggg 
ccgtegtcac 
gaagcctcgc 
agcgcggctt 
cgcggggtgg 
gagaaggggt 
gggaaggaga 
taggagtgag 
tctgaggagt 
ccaataaaat 
cggcggcccc 
gggtgacgtc 



tctctactaa 
ctcaggaggc 
agaacaeace 
gagctggtca 
acctattgtt 
caggctggag 
ccattctcct 
gctaattttt 
atctcctgac 
agccaccatg 
atggctcaag 
catttctgat 
tgacctaggg 
tagattaaaa 
aatttgagat 
attaggccgc 
tgaagagggt 
ccccgtctgt 
ctactcaata 
ecgagatcgt 
atacaaacaa 
cctgaaatcc 
agaccaggct 
tgtctctcta 
tactcccagc 
tgcagtgagc 
tccaaaacga 
ctttctgatc 
cagaaccgtg 
cgcgtctatg 
tgctgattgg 
cctccggggc 
gcacctgtga 
gaccgcaccc 
gcagcctctc 
acgcattcgg 
cgcttccctt 
gcgctccgga 
tcctgccccc 
gctcgcgcgg 
gccctggtgc 
ggggcatccg 
ggtcccgggg 
ggtgcattcc 
gagaaaggag 
ctcccgggag 
gctgcccgcc 



aaatacaaaa 
tgatagagga 
attgcactcc 
gtgtcaaatg 
actatttttt 
tacagtggcg 
gcctcagcct 
tgtattttta 
ctegtgatct 
cctggcccta 
aaacatttgt 
cattattccc 
aatcaatttg 
aatgagaact 
cagcctcggc 
tcgaggcaga 
ggatcacctg 
actaaaaata 
ggctgagaca 
gccactgcac 
aacaaacaaa 
tagcaetttg 
gggcaataca 
caaaaaggca 
tactagagag 
tgtgatcgca 
acaaaeaaaa 
ccaggtctta 
caggtcccat 
cgaggecggg 
ctgtggccgg 
tcacctggct 
gcttgcggaa 
ggcgcetgcc 
ggcgctgctg 
gccgcaagct 
cttccaagaa 
ceccccagtg 
tccagegcag 
gcggtggggg 
aagtcgaggg 
tagaaataaa 
ataagaaagt 
cggtctaagg 
actgaaaggg 
ttcctggggg 
cgtcccgggg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
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ctgcgggctg gggtcctccc ccaatcccga cgccgggagc gagggagggg cggcgctgtt 2880 

ggtttcggtg agcaggaggg aaccctccga gtcacccggt tccatctacc tttcccccac 2940 

cccaggtctc ctcttggctc tgccaggagc cggagccctg ccaccctggc tttgacgccg 3000 

agagctacac gttcacggtg ccccggcgcc acctggagag aggccgcgtc ctgggcagag 3060 

gtgagggcgc gctgccggtg tccctgggcg gagtagggag gggttggaaa ggggccgaga 3120 

aattgcactc ccacacccct gggttgcaat gggcaagctc cctccttggc tcaaacgaca 3180 

ccccttggaa 3190 



<210> 2 

<211> 2301 

<212> DNA 

<213> Homo Sapiens 

<400> 2 



gccgccagtc ccccgtgcaa ttccattctc tggaaaagtg gaatcagctg gcattgccca 60 

gcgtgatttg tgaggctgag ccccaacagt ccaaagaagc aaatgggatg ccacctccgc 120 

ggggctcgct cctcgcgagg tgctcacccc gtatctgcca tgcaaaacga gggagcgtta 180 

ggaaggaatc cgtcttgtaa agccattggt cctggtcatc agcctctacc caatgctttc 240 

gtgatgctgc tgctgatcta tttgggaagt tggctggctg gcgaggcaga gcctctcctc 300 

aaagcctggc tcccacggaa aatatgctca gtgcagccgc gtgcatgaat gaaaacgccg 360 

ccgggcgctt ctagtcggac aaaatgcagc cgagaactcc gctcgttctg tgcgttctcc 420 

tgtcccaggt agggaagagg ggctgccggg cgcgctctgc gccccgtttc tgcattcgga 480 

tcgcccggca cgggcagggt gagggggctt tcggggggtc ggggcctccg gtcgcggcgg 540 

cgaagacaga tcggggctcg gtagggaggt cattccgagc ccagagatcc taggcacccc 600 

ccacacacag gctcccactc tggcgtgcgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt 660 

gtgtgtgtgt gtacgttcgt taacgggagg aggagagagc tcccagtcct tttttgctag 720 

caggggcgac attctcgccc acatcaagtg gggtaacttt ggttccctcc tccggaggct 780 

cggtgcattg gagaaagact cagttagagg cgactccaac gagccgcggt tttccccagc 840 

ccaacgccca gcggccgaag cgctgctcgg gtccggattg cgggatgcgg ggctggagag 900 

gccgagcagg caccaccgac ttcccagggc gcccgggccc cctggtacag cccggctgcc 960 

cgctggaagg cgcctcgggg cagcagagag cctcagcccg gctgctgctg tcgctcaaag 1020 

gcgccggcgc cggccgcacc cgcatcgggg tccttttgct cccagacccc gggcccgaaa 1080 

gggccggagc gtgtcccccg ccagggcgca ggccccagcc ccccgcaccc ctattgtcca 114 0 

gccagctgga gctccggcca gatcccgggc tgccgcctct gctgccttcc ctgagcggga 1200 

gcggagcgca gagaaaagtt caagccttgc ccacccgggc tgcagctgct tgttaaccct 1260 

cagagcgcca cggcgcgagg gaagggcacg ccaaccagga gagggggcga gggagatgcg 1320 

gtccgcctgc agtcacctct gcacctcaga gatttcggga agtttgagtg caggaaagca 1380 

gcgctccgag gccaggcctg gggtgctggc cgctgcgggg ggcacgccct gcgctgctca 14 40 

ggggcctgtg gtttcggaga gcaccccgat ccagtccccc atcgcctctc tggcaggcgt 1500 

tgggacttgg agtgagctgg cagcctgcaa gtgggtggat aagagccagg gcagggcagg 1560 

gccgggcaga gtaaggaggg aaagagacag ggagtgcctc agggtgctag gaatgagtgt 1620 

tgagttcctg gccggggtag aggctcaggt gagagtttgc gggtgaaagg caggggaagg 1680 

gagttgggtt cccaggtagg gactgtctgg gatggggaga ctggtgcaga cttctaaggg 17 40 

agaccactgt tagagcaatg ttgggtttag actttggaaa tgggctaaca tctcagaaat 1800 

gcagtgatgg gtgatagtac caggggagat tcaagtgccc ggctgctgag cccgctccca 1860 

agctcctgac ttctttcttg gatatacagt cccgattaag gactgcccag ttatagctcc 1920 

ttttctacca ggcttttctg gttgattatc ttggggtccc tacagccttg agtcttgcca 1980 

tggatcccaa gcctggctgt gaaccagttt tccagatgtc ctgtacccta gagaccccaa 204 0 

ggctgtatgt gtgtacatat accccaattt agcaaggcgg tttggagcat gcctcagaca 2100 

gaaaggattc agacagatcc ttcctgccat ctgctagtgg taccaacccg ggcaagttgt 2160 

ttaacctctt tgagcttcca agttctccat tgtaaaataa tctgctgcct tcctaggact 2220 

gctgagtgga taggattgca ttcaacagga tgtcctatgc aatgcatgcc agtctgggag 2280 

ctgtcggtgt ctgagagcac t 2301 



<210> 3 

<211> 2501 

<212> DNA 

<213> Homo Sapiens 

<400> 3 

cggacctagt cctcgggagc tgtccccgcc gaccccctct gccgcgactt gacccgcggc 60 
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gactgcgctg ccccttggct gccccttccg ctctcgtagg cgcgcggggc cactactcac 120 

gcgcgcactg caggcctttg cgcacgacgc cccagatgaa gtcgccacag aggtcgcacc 180 

acgtgtgcgt ggcgggcccc gcgggctgga agcggtggcc acggccaggg accagctgcc 240 

gtgtggggtt gcacgcggtg ccccgcgcga tgcgcagcgc gttggcacgc tccagccggg 300 

tgcggccctt cccagcgcgc ccagcgggtg ccagctcccg cagctcaatg agctcaggct 360 

cccccgacat ggcccggttg ggcccgtgct tcgctggctt tgggcgctag caagcgcggg 420 

ccgggcgggg ccacagggcg ggccccgact tcagcgcctc ccccaggatc cagactgggc 480 

ggcgggaagg agctgaggag agccgcgcaa tggaaacctg ggtgcaggga ctgtggggcc 54 0 

cgaaggcggg gctgggcgcg ctctcgcaga gccccccccg ccttgccctt ccttccctcc 600 

ttcgtcccct ccfccacaccc caccccggac ggccacaacg acggcgaccg caaagcacca 660 

cgcggagata cccgtgtttc tggaggccag ctttactgtg ctagaggaag agggtcccca 720 

catccggccc tg^ccctcct ggtccggttt gctgaagcaa cacacttggc ctacccactg 780 

ggtggggcag gaagtctcga gccttcactt ggggtgagga ggagggagat cggtcagcag 840 

ctttaccgcc cgctctgctc tccactgcgg agactggggc tccggcagag gctggaccgt 900 

gatcttgagg ttcaggggtg cattctgggt ggattccctt ggcatgggtg gtcggccctc 960 

agcaactgca gccctcattt ggctctgtca ccctgggctg ccaggacaca agtctttcca 1020 

tgcttttccc agtzgcttgac ttggcactcc ctgcaggcag gtgggtattg aggatggcaa 1080 

tgcatgtggg ggatgtggga gtagggctta gaggtccaag gttctaggat accctcacct 114 0 

gcagcaatac cactcattct ggcatcgtga gcagcgctta gaagcctctg cactgcagta 1200 

agcacagcgg ggocgctctg gagccactgc ctctagcaca tccagcctgt aggtctcagc 12 60 

ccacctgggg gaaagtcagg aaggtctgac tggccctgga aggtgggggc accccaccca 1320 

catccatgcc tcotgcatcc cctccaccct ccctgccatt tccacaggcc ttaccttcgc 1380 

gcctgcagcc gcaggtcctg ctctgagggg ctgaacacat gctggagctg gtgcttggca 14 40 

attgcctgcc acttgcctct gttttctcgc tccagccgct cccagatttc tgggatctag 1500 

gagagagaag tgQagagtgg caggaaggtg ctggtaaagt gggacagtgg tcctgagcag 1560 

ctaactttcc agtgcctacc tgttccaaca ccaggtcctt cttaggaggc tgggtttcag 1620 

ttagggtcag atgggccagg aaactctgca agtgggccag gttgggcagc tggtccagca 1680 

gtgtgtctgt gaggaaggcc cgaagctgca agggtgtcca gtggaggcca gtgtgatgca 1740 

ggtgctggcc agggggccaa ggaaaaggaa ggggctgggt tgggctgaga atgcctgtgg 1800 

gggcccatgt ccoactagct ggtgtgtcac ctgaggccca aggactgaaa agagcactgg 18 60 

ggttgaggtg ggtgggcaaa gataaacagc agggacgcag tcggggtagg atggggaggg 1920 

cggtactggg gctgtggggg ctggtgcgga gggagtctga ccttgagtag ccgtcccttg 1980 

gcaaaacttg tgaggcagta gcgcgcctga gcctcagggc ttagcagcag gttgtacagg 2040 

gcgatccaca cttgcccgtc caacttgctc agcttttgct gctctgaggg ggccacagta 2100 

tgccaacggc tgccctcgaa ctgctgcagc ttgcctgggg agaggaacca gcacactggg 2160 

tgcagacgtt gaattctctt caagtgagcc agctgtgggg gctgggagac tgaccactgc 2220 

ctgggaatgg gagaacctgg gctgcaggac ttgcccaggc tatagggctg ctgaccccag 2280 

agcagggtga gcotcagtag tggacacatg ggcctggcct gctgcagagc tcaggtctag 2340 

gccaaccttg gctgaggcat cctggtatcc tcagtgggct tggggacagg gtttgtcttc 24 00 

gtgtgtgcaa gctgcccccc tctatcaaaa agataccctg aagcagtagc ctggggctta 24 60 

ggctggtggg ggaggaccct acctccttcc cgccggctcc a 2501 



<210> 4 
<211> 2501 
<212> DNA 

<213> Homo Sapiens 
<400> 4 



agcataaaac tgccccaagt ctttgattct gtattcattc caaagattag tgtttgcctg 60 

aagttttgtt agctccaccc tcactgaaat aggtgcatat tcaggtttaa agttaaatgg 120 

atttgaaaaa agttctaagt cctttttaat gaacctgagg tccttaaaat gtctctcaaa 180 

ttctttttgg agacgacaga tcaccatttg atacctatca ggatcaaata ttttttcatc 240 

ttccttattt tgctgtttta gctcatcaac aacttctctg agggcaggaa agtctgttag 300 

atttttttcc tca.atatgtc tttgaaataa attcagctta acttcgaaag tacaaatatg 360 

gtcaaaggca gcagcagcaa agactttact aactcgtaat tcttcactga gttctcgaag 420 

gtgttccata atg-tccacca agaagccaaa gtcacaaagc cattgtttgt ctgagaagtg 4 80 

gactgttgtt gcccctactg aaaccaagaa cgcttccatt tcttttctta gagagaatat 54 0 

tagttttaaa gttttccctc tcctaagcca attgttcaga catcgtccat taaccctttc 600 

accatgctct gattcagatt ccgttagtaa agtctgaaat tcaggtcgcc taacgcctct 660 

ggtcttaatc aaaactatcc attcggatat ggtatttatg atctgattaa catctacatc 720 

ataggagctc aacagttcca agtgaagaaa tcctgaataa tgaatgacat tccaacagtt 780 

ggggcttacg gccttttctc tcatgtatga gacgagtcct gagttctcac caatcatcct 840 
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caaagtat gg 
ggactctagg 
ggtcagaaga 
gtagttctca 
cctggctcgg 
tgtgatatct 
tctcagcaac 
caaggccaag 
ggaggccacg 
cgccacatac 
gcgggtagct 
ctccaccacc 
catcttgctt 
gttagaaagg 
tgcgccagat 
gctggatatt 
atctctaacg 
acgaagagac 
caatagctgc 
gagcacgagg 
ttggctcttc 
cagtggtgaa 
agatgattga 
acgggccgcg 
cgcatgccca 
tttccgcaga 
agtgtaagtg 
gccacttaat 



gtcgtggtca 
attgccgaca 
tcttcttgca 
taggccacaa 
ttaaaaagct 
ggagataagt 
acctccatgc 
aggcggcaga 
ggcaagtcgc 
cgctcgtagt 
acgatgaggc 
aaataacgct 
cttttgggcg 
ccgcaagggg 
cacctcagca 
tcgtattccc 
cgcaagcgca 
ccagcaaccc 
cgctgaaggg 
cactgaggtg 
tggcgccaaa 
ccgcatcgcg 
gaactggtac 
tcactcaatg 
caacggcgga 
ccgtgtgttt 
gaggaatata 
ttaaaattat 



gtccaaccat 

tgagcgcacc 
cctccaactc 
aagcctggtc 
ggttgcgtag 
caacgccttg 
actggtatac 
gcccgaggcc 
cctgacgcag 
attcgtgctc 
ggcgacagac 
gggtccactc 
tcatccacat 
agaggaggag 
gaggcacaca 
cgagctccta 
tatccttcta 
acagagttga 
tggggctgga 
attggctgaa 
atgtcgttcg 
gcgggggaag 
ggagggagtc 
gcgcggacac 
ggccgccggg 
ctttaccgct 
cgtagtgttg 
gtatgcagaa 



4/93 
tctctgcaag 

aacactgaaa 
agggcctaca 
gtccaaggca 
attcctgtca 
caggacgctt 
aaagtccccc 
tgcacgagca 
acgctccacc 
agcctcgtag 
caggcacagg 
gggccggaaa 
tctgcgggag 
cctgagaagc 
agcccggttc 
aaaacgaacc 
ggtagcgggc 
gaaatttgac 
tggcgtaagc 
ggcacttccg 
tggcaggggt 
ttatccagcg 
gagccgggct 
gcctctttgc 
ttccctgacg 
ctcccccgag 
tcttaatggt 
catgcgaagt 



ctaagccctg 
tgatgagtca 
ccgcggataa 
agagaatagg 
atgctcagga 
acatgctcgg 
tcaccccagc 
gctctctctt 
agggccgcgc 
tggcgcctga 
gccccatcgc 
actagagcct 
gccacaagag 
gccaagcacc 
cggcatctct 
aataggaaga 
agtagccgct 
tggcattcaa 
tacagctgaa 
ttgagcatct 
tattcggcgg 
gccagctaat 
cacttaaggg 
ccgggcagag 
tgccagtcag 
accttttaag 
accgttaact 
t 



ctgtctgcag 
ggttgattat 
agaccaggag 
ctttaaagtc 
tcctctgcct 
gcagtacctc 
cgcgaccctt 
caggagtgaa 
gctcgccgtc 
cgtcgcgttc 
cctccggagg 
cgtcgacttc 
cagggccaac 
tcctccgctc 
gctcctattg 
gcggacagcg 
tcagggaggg 
gctgtccaat 
ggaagaacgt 
agacgtttcc 
ctggacgaga 
gctatcaaag 
ctacgactta 
gcatgtacag 
gccttctcct 
ggttgtttgg 
aagtaaggaa 



900 

960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2501 



<210> 5 
<211> 3838 
<212> DNA 

<213> Homo Sapiens 
<400> 5 



gtagtaggta 
gtaaagtgat 
gagtctcgtt 
ctgcctctcg 
ttttagtaga 
gtgatccacc 
gtccaggagc 
ttttccagac 
atctaccttc 
attccattcc 
gccagggtg-a 
atattatgg-g 
taagcaatgg 
aaaggaagag 
acacccctcft 
gccctgggct 
gacggagtct 
acctccacct 
caggcacgcg 
atgttggcca 
gtgctgggat 
cgctcacaac 
cggttcagac 
ccagccaccc 
gagctttatt 
tgagtcggca 
agtggctctc 



cctgttcaag 
cgctgtcttt 
ctgtcgccca 
agtagctggg 
gacggggttt 
taccgcggcc 
ccatttatat 
ctgtcctcac 
tcggagggtt 
attgagcgga 
ccgagactgg 
ttttccagtc 
aatgaacagg 
tgaggcagga 
ctgccgtccc 
caggttctct 
cgctcagtcg 
cccgggttca 
ccaccacgcc 
ggatggtctc 
tacaggcgtt 
C'actgagacg 
tttttctttt 
caattcccta 
tcttcggtgc 
ccctagcagt 
ctcaccggga 



cttgatggaa 
gcttcctcct 
ggctggagtg 
actacaggcg 
caccatgttg 
tttcaaagtg 
gggagcctgc 
attcctgtta 
tatgcctcca 
gtcagaaaca 
gtgactttat 
aaaaactcaa 
aaggcgaaac 
agggtttaaa 
gccagccgcc 
ccgcccgcca 
cccaggctgg 
agcgattctc 
cagctaattt 
gatgtcttaa 
agccactgcg 
cagtgaagca 
ctttaatccc 
ttccctcccc 
aaccaactca 
gaactgcatt 
tccccttcca 



ggacttcccc 
ggagaccatt 
cagtgtcgca 
cgcgccacca 
gccaggctgg 
ctgaaactac 
ttctaaagat 
aacaggagga 
atattaacct 
tgactaggtc 
ggtgtttcaa 
agcagtggat 
cagagtttaa 
tgcaggctcc 
ctcacgcggc 
ggcagtgggg 
agtgtagtgg 
ctgcctcagc 
ttgtatcttt 
cgtcgtgatc 
cccggcccca 
cccaccataa 
cgtccaaggg 
ttggacggcg 
gaatgaattc 
taaaacctca 
cgcctcctcc 



agcctcccca 
tattttattt 
atctcgactg 
cgcccggcta 
cctcgaactt 
aggcatgagc 
tattacctgg 
agtgaatcgc 
cagcacagcc 
acgatcacaa 
cgtgtgggtt 
aaagcacttg 
agcggcagga 
tcggaggaca 
gcgggaaaac 
tttttttttg 
cgtgatctcg 
ctcccgagta 
agtagagacg 
cggccgcctc 
gccaggcagt 
aatcccagga 
atccgccctc 
ccggggaaaa 
ctccgcccct 
ggaattgagc 
ccgtgccgcg 



cacatattat 
ttttgagacg 
actgcaacct 
atttttgtat 
ctgacagcaa 
ctccacaccc 
tgccagggta 
gctccttttc 
aaagaaaatc 
ccccgtgtgt 
ttgactgatt 
cgacctaaaa 
caaacaggaa 
agtcgccgcc 
ggtcggcctc 
ttttttttga 
gctcactgca 
gctgagacta 
ggctttcacc 
ggcctcccaa 
tttaatcgag 
ggccgaccgc 
accccccacc 
caagctgctc 
gcgtgctcag 
gaactctccc 
cctcagtccg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
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cactgctcat tggccgcgtg ccctgccaat ccgatgcacg tcggctaggg caaagaccgc 1680 

gaaaaagcgc gtacacctgg ctctgggagc gcgcgcctaa cgccagccag cagcaggagg 1740 

cgcgcgaggc accacggcct ggcggccgag agtcagggag gaacctcatt tacataacgg 1800 

ccgcccctct gtctcctggc gggggccgga gtcccgcccc tcgtccaact tgaaatctgt 1860 

tgggtcacgg gccagtcact ccgacctagg caagcctgtg gtggagctgg aagagtttgt 1920 

gagggcggtc ccgggagcgg attgggtctg ggagttccca gaggcggcta taagaaccgg 1980 

gaactgggcg cggggagctg agttgctggt agtgcccgtg gtgcttggtt cgaggtggcc 2040 

gttagttgac tccgcggagt tcatctccct ggttttcccg tcctaacgtc gctcgccttt 2100 

cagtcaggat gtctgcccgt ggcccggcta tcggcatcga cctgggcacc acctattcgt 2160 

gcgtcggggt cttccaacat ggcaaggtgg agatcatcgc caacgaccag ggcaatcgca 2220 

ccacccccag ctacgtggcc ttcacggaca ccgagcgcct catcggcgac gccgccaaga 2280 

accaggtggc catgaacccc accaacacca tcttcgacgc caagaggctg attggacgga 2340 

aattcgagga tgccacagtg cagtcggata tgaaacactg gccgttccgg gtggtgagcg 2400 

agggaggcaa gcccaaagtg caagtagagt acaaggggga gaccaagacc ttcttcccag 24 60 

aggagatatc ctccatggtc ctcacgaaga tgaaggagat cgcggaagcc tacctggggg 2520 

gcaaggtgca cagcgcggtc ataacggtcc cggcctattt caacgactcg cagcgccagg 2580 

ccaccaagga cgcaggcacc atcacggggc tcaatgtgct gcgcatcatc aacgagccca 264 0 

cggcggcggc catcgcctac ggcctggaca agaagggctg cgcgggcggc gagaagaacg 2700 

tgctcatctt tgacctgggc ggtggcactt tcgacgtgtc catcctgacc atcgaggatg 27 60 

gcatcttcga ggtgaagtcc acggccggcg acacccacct gggcggtgag gacttcgaca 2820 

accgcatggt gagccacctg gcggaggagt tcaagcgcaa gcacaagaag gacattgggc 288 0 

ccaacaagcg cgccgtgagg cggctgcgca ccgcttgcga gcgcgccaag cgcaccctga 2940 

gctcgtccac gcaggcgagc atcgagatcg actcgctcta cgagggcgtg gacttctata 3000 

cgtccatcac gcgcgcccgc ttcgaggagc tcaatgccga cctctttcgc gggaccctgg 3060 

agccggtgga gaaggcgctg cgcgacgcca agctggacaa gggccagatc caggagatcg 3120 

tgctggtggg cggctccact cgtatcccca agatccagaa gctgctgcag gatttcttca 3180 

acggcaagga gctgaacaag agcatcaacc ccgacgaggc ggtggcctat ggcgccgcgg 3240 

tgcaggcggc catcctcatc ggcgacaaat cagagaatgt gcaggacctg ctgctactcg 3300 

acgtgacccc gttgtcgctg ggcatcgaga cagctggcgg tgtcatgacc ccactcatca 3360 

agaggaacac cacgatcccc accaagcaga cgcagacctt caccacctac tcggacaacc 3420 

agagcagcgt actggtgcag gtatacgagg gcgaacgggc catgaccaag gacaataacc 3480 

tgctgggcaa gttcgacctg accgggattc cccctgcgcc tcgcggggtc ccccaaatcg 354 0 

aggttacctt cgacattgac gccaatggca tccttaacgt taccgccgcc gacaagagca 3600 

ccggtaagga aaacaaaatc accatcacca atgacaaagg tcgtctgagc aaggacgaca 3660 

ttgaccggat ggtgcaggag gcggagcggt acaaatcgga agatgaggcg aatcgcgacc 3720 

gagtcgcggc caaaaacgcc ctggagtcct atacctacaa catcaagcag acggtggaag 3780 

acgagaaact gaggggcaag attagcgagc aggacaaaaa caagatcctc gacaagtg 3838 



<210> 6 
<211> 2893 

<212> DNA 

<213> Homo Sapiens 
<400> 6 



tcctggctcc agatacagtt aagctgctac aacaaccagg gggacccaga gggagcacca 60 

ggagggggag gaccccctca agaggtgaga aggggtctgc ggcctcgtct ccagccgagg 120 

gcgggaggcg cctcgcccct acacccatcc gctccctcca acccaggccg gggagggtac 180 

ccacatggtt ccaggcaagt aataacaaaa taacacggca tcccagttaa tgctgcgtgc 240 

acggcgggcg ctgccggtca aatctggaag gggaaggagc tcaggtagtc gcggaggacg 300 

gggttgaggg ggatgcgagc caggttctcg cggcccacgg tggccacgat gcgctggcgg 360 

cacagctcct gcagcggccg cacgcggcgc tggcgcagcg gggcccccag catgcggcgc 420 

ggcgccgcca cgtagtgctc cagcagctcg aagaggcagt cgaagctctc gcggctgcca 4 80 

tccaggtgaa agcggccggc ctgaaagtgc acgcggatgc tcgtgggtcc cgaggccatc 54 0 

ttcacgctaa gggcgaaaaa gcagttccgc tggcggctgt cgcgcaccag gaaggtgccc 600 

acgggctcgg cgcgcagccg ctcgtgcgcc ccgtgcacgc tcaggggccc ccagtagaat 660 

ccgcaggcgt ccaggagcgc gctggcgcgc gtgatgcgcc ggtaatcggc gtgcgaacgg 720 

aatgtgcgga agtgcgtgtc gccgggggcc ggggccggga ccgcggggca cggccgcggg 780 

cgcgcggggg ccgcgggcga ggaggaggaa gaggaggaag gttctggccg ccgtcggggc 8 40 

tctgctgctg tggagactgc attgtcggct gccacctggt tgtgtgctac catcctacag 900 

aaggggccag ccggaggggt gggccatagc gtccgggggt gcgctgcggg agagacaaag 960 

aggtgagctg gggcgctgcg gggccgggca ggtgtgcgcc ggccggacaa ctccggaggg 1020 

cggcgctccc ggcggacccg gccctagggg gcgagcacgg agcaccaagt ccgcgcggat 1080 
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ccgttcagcc tcagtggaca cagctagaaa atgggctctg tactccgcgg agctcttccc 1140 

ggcgggtggg ggctcggtgg aggcggagtc cggcctccgg gcagcaccga gaggggggcg 1200 

tggagagcag ccggttctgg ctccagccgt ccggccccgg ctcgccgccc cgcgcccgcc 12 60 

gcctgctggc caggctggga tccgcgcctg gtctgggcga tttgggctag ggccggagaa 1320 

aggctgtgct gcgggagccc cgcgcgcggg gggcggcctg ggtggggccg gcgagggtca 1380 

ggggcatcgc ggccgcgacc ccattctgca gcccccgagg ctcgcccgac tcctggctgc 1440 

cctggactcc cctccctcct ccctcccgcc tcctcgccca gggcccggct cacctggcgg 1500 

cggggcgcgg gacgccgcgg gcgggacggc ggggggctcc ggggcgctcc ggggcggctc 1560 

tcgcgcatgc tccggggcca ggagccgtgc agctgccacg gccgcagctc gctctgttcg 1620 

gcgcccgccc ctgcgccagt cttttaaacc ggctcggagg cggggctggc gacggcggga 1680 

ggccccgccc cctgccggcc ccgcccccag ctccactttt ggtttctctt tccgcggtgg 1740 

cgtccggcga ggaccgcttc ggccctgttt ccctctcttc tggaccctcc cgcggggccc 1800 

tctgcccgcc tgttcgcacc tgccccagca cccgcctctc gaggggctct ggccccgacc 18 60 

ctgcgccttc cggccacttc tcggacccct ccttcggact tggcgacccc gattttgccc 1920 

cgctacctcg ggttccactt tctgccgcca ggccctcttg ggacgcgccc tgacacaccc 1980 

tcctccgccc cagctgtctc cacacccgcc gggggcagag ccctgtcctc tcctcccctg 2040 

cagccagatc cccctaggag gccacagaag gtgtccccaa ccctgagcct gaccccaccc 2100 

gtagaccccc tcctagcccc tgctccaccc gccgtcgacg ccctcagtcg cccgccctgc 2160 

tgtcccgaag ccccggccgg ccgcggtctc tggtcttggc tcgggcttcc cgggaagcgg 2220 

cggcctgacc acaggcttca gaggaacccc tggcggcgcg ggcgcctcca ccccggccca 2280 

gttcctcgga aactgggcgg ggccgggcaa ggtccctggt ggcctcgact gccctccctg 2340 

cgctcccact acccggctgc ggaagaaact gaggctgggg aggggctggg atttgcaatg 2400 

gcttgcagat tgggagctct ggacctggat ctcgccttcc ccgtcttcat tttggggaga 2460 

ggtgcagctg gacgacatca aattggagcc cagtgaaaaa atggtgcatt ctcagacgtg 2520 

atgaatcccc aaacctggtt tcctagccct cctctccccc gaccccttcc tcatagattt 2580 

ccccctccta ctgctccgtc aggcatctgc ccttcaaaga ctgccttccc accacacaca 2640 

cggccggggc ttgggatggt gggcggtcgg tggtcggggc tgtaatttgc acacgtgttt 2700 

gtgatttagt gattccgatt gtcgtgcgag gccatggagt aggtgcctgg ctgctccgtg 27 60 

tatttttgaa tgaaggcatg tgaggagccc cagcatcaca aggggccaca taaaaacctg 2 8 20 

gctaggctgg gcact-fcggtt actggcctca cactgggaca cactgccctc tacagacagc 2880 

tctcagacgg ctt 28 93 

<210> 7 
<211> 5898 
<212> DNA 

<213> Homo Sapiens 
<400> 7 

acaacagccc tgtaag-gtag ggaccatgat catctccaga agaggctaaa taaattgcca 60 
aagatcacat atgtagcaag tggtggcaga gtgaggattc atacctggac agcttaactt 120 
taaagccatg gtgctaatgc attcattcat tcatccatcc attcattcat ccatccattc 180 
attcaatgat tatattggat gcctactaca tgctaagaac tatgttcaag gtgctgaact 240 
acagctgtga acaatgcaag tacaaataca tgaagcagag ttggggagaa agtaagctgg 300 
agaaataaga cataaactag gttagatggt gaacatgatt aaggaaaaaa ctagagcagg 360 
gaggaaagag aaatgtgcag ggggaaggtc aattctgagt gagccaacag gcaaggtctc 420 
actaagaaag cggcattaaa taaagatttg aggaagtgag ggagtaaacc ttgcagctat 4 80 

ctaaaaggag agcatcragag gtagaggaga cagcaaatac aaagaccctg aagcaggggc 540 
aaggctaatg agttctagaa ttagcaagga gtccagtgta acttgaacag agtgatcaaa 600 
gaacagagca ggaggaaatg aggtcagaga ggtaaacagg ctggagtgca gtggcaccgt 660 
ctcggctcac tgcaacctcc acctcccggg ttcaagcgat tctcctgcct cagtctccct 720 
agtagctggg attacaggca tgcaccacca cacccggcta atttttgtat ttttagtaaa 780 
gacggtgttt caccatgttg gccaggctgg tcttgaactc ctgacctcaa gtgatccacc 840 
cgcctcaacc tcccaaagtg ctgggattac aggcgtgagc caccgcgccc ggccaggatt 900 
cttttaatca agtatgatgc agccatcagg gttggagcat tctaggaaga gggaacagca 960 

tgcaccaagg caacaggaaa gcacataaaa aaggagttgc tggaagattc atttcaaccc 1020 

actatcaagt aaatattaaa cttactgtat aaaaatgtta gggccaggag gggtggctca 1080 

cgcctgtaaa cccggcactt tgagaggccg aggcaggagg atcggttgaa cccaggagtt 1140 

cgagaccagc ctgaccaaca gggcgaaacc ccgtctctac taaaaataca aaaactagcc 1200 

gggcgtggtg gtgggcgcct gtaatcccag cttctcggga ggctgaggca ggagaattgc 1260 

ttgaacctgg gaggcggagg ttgcagtgag ctgagatcac gccctgcact ccagcctggg 1320 

cgacagaggg agacttggtc atgctccctc cccgccctcc gtcagtttta ggaataaata 1380 

cctttttatt taagctaaag tgtgggtaca cccttcctct aggattctcc atcaaggaat 1440 
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aagaagccat attaggacaa tttagagggc agttaaccct agtagacata gtggttctta 1500 

aaaggcttgg ggcctcagac tgtacacagg cttcacatgg aatctgattt gttcctttat 1560 

cccagtccct cacccagaac ccgaatctag cccttcatgt tataaaaagg gccagaggtc 1620 

caaagagggt aagtgccttg tgcaaaatta ttcaactact ttgtagagga ttttaactag 1680 

ggttcagtta gctccgccca cactataaaa ggctctttct aaaaaacgaa acatgattaa 1740 

gggcacacgg ctccagcgtt aacaaagctc tttgttagct gggaaatgcc cccctccccg 1800 

actcatctgc ttatcatctg catagaatta tgtactcaaa agcaggaaaa ttattgagaa 18 60 

aaccattggt ccccggctgc agaccccaag gttgggagct ggttcccgtt tcctcccaga 1920 

gccggcaggg ggggcaccag gcaaagtttg caagacgcgc ctccctccca cccctccccc 1980 

ttcctcgccc aacttcccat agccgcggcc tcaactaaaa gtggccattg acctttcaag 2040 

ctttcgagca gtgatgcaat agaatagtat ttcaaagaaa aatgcttatc gaaattttgg 2100 

atccggtttt cccgtgattg ttaagggttt cttttaaaaa gtaggtcaca tttcaagtag 2160 

gtcatatttc gggggcgggt gcgcagacaa ggagatgagt ttccactaag gccagggggc 2220 

ctccaacggg gttggaggtg agaatcccag gtagggtaga ggtgccgaga tccttccgaa 2280 

tcccagccct ggggcgtcag ccctgcaggg aatggcagag acactctccg gactgaggga 234 0 

accgaggcca gtcaccaagc cccttccggg cgcgcaggta agggcgcccc cttagcagcc 2 4 00 

ggcgcaggtg acccgggcgg gccgccgggt ctaccggaga cgttggagca gaggggagga 24 60 

ggaagggagg agccgggtgg gtgcgggtga caaggagccg gagcgccagg gggaggggac 2520 

taaggacggc cggcgccgct taaggaggcg ctgctctccc gctcgctgcc ttccaggacc 2580 

tgatcaaggg gaccgcctcc ggtccccggc cgtgggcacc gggacgagca cggcgtcccc 2640 

acgccatcga tgtgtcttag agccggagag tctggtttcc gaggacccac agtcgctcct 2700 

gcacgcccac cccccgcaaa agtgcggcca ggagggtcgc atcgaggggg cgccgccggg 27 60 

atgtttagag gaacccaccc ccgtggcagg ccaagggcca aggatcgcta tccttccctg 2820 

aacccgggcg ctcagctggc ccgggtaggg ggcaggctcc ggccgccgaa acggggttgg 2880 

ctgtagccgg tggccgggga gatctctagc ttgcgcccga gcaccccggg gtgtggggcc 2940 

agaggcaggc cgaccccggc gtgcacaccg cccgccctgc acccgagcgc tctcacccgg 3000 

tcttccctga agcctgtgta ttgcgaccga gcctctttaa agcagtagcg gggcccgcgg 3060 

tcacgtgagg ccgattcctg gaaagttcct ggaaagccgc ctccgcagca gccgggcggg 3120 

gcgcgagcgg agcgctgact ggggagggag gcggggagca agggaggcgc gtcggtctgg 3180 

gaagtcgcgc gcactcgctg ctcctgggac cgacgtttaa ctcttgccaa gtctcgtcgc 324 0 

agccgccgcg gctggcgggc cttgggcttc ccctgaagca tgagccctct cgcccgcagc 3300 

caccctcacc gcgtggcccg cggacagtgc gcgccggggt cccgggtgca cagcctcagg 3360 

ataccccgtg cccgcagctc gggcgcccgc ggcaggtacc ggtagtgggg gaagcccgaa 3420 

ggctccgccc cgaggagagt taccggggag ggcggcgagg cgcggccgcg tgcgccgggg 34 80 

agcggcggac ggcctgggct tccgcagctc ggagcgccgg ggaagagaga gtccgaaccg 3540 

cggctctgcc ccgcggccta gcgttgctgc ctgctttctc cagccccttc tcggcgtctg 3600 

gaagtgtctg gagtttcttt tttttatttc ccctaaactg ccattcaaat taataatcct 3660 

cctaataacc tgatctcccg ctcctcccca ccggcctgcc tcccgccctc gctccttcct 3720 

ccctccctcc ctctctcctt cccacctcca gggtcgcagc cggagggaaa cccggcagca 37 80 

gtccgagagt ggaggtgtcc cagcccgtag ggggcgtcgc cgcgcggtgg gggatggggt 384 0 

cgaggcaatg atcctcgagg cttttgtgtg ccctctgcgc acggaactcc gaccgccgcc 3900 

tccgagcgcg gggctggttg catccccggg catctcgttc ccaaattaaa cgttaacggg 3960 

ggaaacaagg gcagacgccc ctcctctccc gggcccctcc cacctcccct tttcccccca 4020 

cccccccgcc ccatgtccgc tgaggaggct gcctggtgcg gaggcggcgg cggcggccgc 4080 

ggccgaggtc gaggtaagag cgcggcgttg gtggtttgca ttttccgcag cgctcgcgac 4140 

cgcccgctcg gccccggcct cgcctcggag ccccgcgagg gctgcgcgct cgggccgatt 4200 

cctcgacagc gcccgcggcg gcgagaacca ccgcagccat cctggtccgg gagcgaccgc 4260 

cgcggcaccc ccaaccccgc cagagcgggc accaggaagc ggggggaggg gagcgaggag 4320 

cctcccgggc ggagatgcgg cagctcccgc acctccgcac cccgggttgg tgcctcgggg 4380 

ccccgcagcg ctttagggcg gagaaccaag tttgtgtggg tgcttcttcc tgggggccct 4440 

cgggctgcgc caggtgtgag accggaatgc caatttgggg aatctctcct gttctttcct 4500 

ttttaatttt ttctacttgt ccttgacaag ggcctattcc cactggatct gcaggtgact 4560 

atttgctctt cctaggtcgc cagtctttga tttcagctag tgaccctggg cgggaagaca 4 620 

ccctgttcac cctcctcctg acctccgccc cccacctctt cagccaactt tatcttggat 4 680 

ctctgctctc tttatctttt ctctagagct gggccagggc gctaactgga agcttggggt 47 4 0 

taaatggtgc aggaacgtag aggcggagga gtccctggga ttttccacgt ctatttcccc 4 800 

acccccaccc cagccgcagg ggtccagttt ggactgaccc aacctcccgc tttctctttg 4860 

taggcgatca gtgggtgacc gcggctgcga gggactttgt catccgtcct ccaggatctg 4 920 

gggagaaaga gccccatccc ttctctctct gccaccattt cggacacccc gcagggactc 4 980 

gttttgggat tcgcactgac ttcaaggaag gacgcgaacc cttctctgac cccagctcgg 504 0 

gcggccacct gtctttgccg cggtgaccct tctctcatga ccctgcggtg ccttgagccc 5100 

tccgggaatg gcggggaagg gacgcggagc cagtggggga ccgcggggtc ggcggaggag 5160 

ccatccccgc aggcggcgcg tctggcgaag gccctgcggg agctcggtca gacaggtagg 5220 
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gagccgatcg 
cggggtcgag 
gcggagagca 
agggactcag 
gcacgctgga 
cccggccggg 
ccgcgggccc 
ggatcttggc 
agagtaggct 
gccgctttca 
agaaaaaaga 
taaaagctta 



gccgcgacgc 
gtgggaagca 
cgctcgcagg 
gcctggcgga 
agatttactg 
gaaagcgtcg 
cgcaggccca 
ggccaagttc 
gcgaagcccc 
agtacagtca 
aaaaaagtaa 
cagttgtg 



<210> 8 

<211> 2501 

<212> DNA 

<213> Homo Sapiens 

<400> 8 



gtgcgggagg 
aagaataaga 
g-tcctgggtc 
gcgcagagcg 
ttttccgcag 
ggcgcctccc 
gcagcatctg 
agggactgac 
cgccgagcgc 
ggcaattcgc 
agtatctggc 



8/93 
gagcgcctcc 

tggaaatacg 
cttgggaatg 
cgggaagagc 
ctgctcaggg 
tttgcacggg 
gctcccgggc 
actgccgcga 
ggcttccatg 
gcggcacgct 
aaatcattct 



ccaaggaagc 
tcccttgctt 
cgtaaggaaa 
ttcttggaaa 
ttaggctccc 
gtgcaatcag 
ggagctgcgg 
gggcggctgc 
gtcggcgcgc 
gtctctaggc 
ggctttccaa 



agctaggaag 
ccaagggacc 
gtggttctcc 
tagcttctta 
gggctcgaac 
caagtcggtg 
ctgcagccca 
ccgggcgtcg 
ccagggtact 
atctgaaaaa 
atccgtatcc 



5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5898 



ttgttgtaca 
ctgctcctct 
ttgtttgtgt 
ttggatttct 
cccacaaaag 
caacataaac 
aaattaacga 
ggagaagctg 
tctgcaaatc 
taaaaggaac 
cagcaaactc 
agctgaacaa 

agcggggtgc 

cctgggtgat 
cctgcacatc 
tggctcacgc 

sggagttcga 

atcagccaga 
cttgaacccg 
ctgggccaca 
ataaaataaa 
aaaataaaat 
tgaagcgggt 
cccggcgcgc 
tccctaggcc 
cgactccggg 
gggctggggc 
gcactggggc 
ctggagtttc 
gatggggctc 

gtgccgttag 
cggggagggg 
acttttcttt 
ggagcatgtg 
cccacccgga 
ccttcctgtt 
ttcggaggaa 
cgaggcggag 
cggccctgcg 
tggagacgtg 
ggggaggggg 



gaatatttca 
ccttcctccc 
tataagttct 
gttcctgcat 
acatgatcta 
accaacctct 
gttttgtttc 
tctgtcatgt 
aacagaaagt 
gtgatcatgt 
acacaggaac 
tgagaacaca 
tggggaggga 
gggatgatct 
ctctacatgt 
ctgtaatccc 
gaccagcccg 
tgtggcacgc 
agaggcggag 
gcgtgagact 
ataaaataaa 
aaagcaattt 
gtgcaagctc 
cagttcgctg 
ccgctgggga 
gactccaggg 
cggcgggagt 
ggagcggggc 
gccgccgcag 
agagctccca 
gcccacctcg 
cggctttcag 
gggcagactg 
gttcgctgca 
tctggcaggg 
gagatccgaa 
ccccgcctct 
cctgtttccc 
tcggcccggt 
catgctgctg 
gcaggagggc 
tgctgggcct 



t cacccaggt 
atcctgcacc 
catcatttag 
tagtttgcta 
gttcttttta 
t ccccaccac 
atgaaagact 
c-fcaaagccaa 
aggcagcaaa 
cctttgcagg 
agaaaaccag 
tggtcacatg 
gagtaccagg 
gtacagcaaa 
accccagaac 
agcactttgg 
gccaacatgg 
acctataatt 
gttgcagtga 
acgtcataaa 
ataaaataaa 
cctttcctct 
cgggatcgca 
cgcacacttc 
cctgggaaag 
cgcccctctg 
ccgcgggacc 
gggaccaccc 
tcttcgccac 
gcatggggcc 
agacccggga 

ggggcccgga 

cgctcaccgc 
gtgccgccct 
aagggaggca 
cccccttatc 
cccgccatgc 
tgttccctcc 
ccccacatct 
gcagatcagg 
tcactcaaag 
tagggggctg 



attatgccga 
ctggagtcaa 
ctcccactta 
aggataatag 
atggctgcat 
aaaaatccct 
ccttggacaa 
caagagatca 
gccaaagaaa 
gacatgggtg 
cgagaccgca 
gcggcgatca 
aagaatagct 
ccatcatggc 
ttcaaataaa 
gaagccgagg 
tgaaaccccg 
ccacctactc 
gccgccgaga 
ataaaataaa 
ataaaataaa 
aagcggcctc 
gcggtcttag 
gctgcggtcc 
agggaaaggc 
cggccgacgc 
ctccagaaga 
ttataaggct 
cagtgagtac 
aacccgcagc 
cgggggccta 
gcgcctcggg 
gccttggcat 
acaccgtggt 
ggggctgggg 
cctccgtcgt 
ctgctccccg 
ctgcactcct 
cgtacttctc 
gccagagctg 
cctcctgcgt 
tgactaggat 



gtacccaata 
ccacagtgtc 
caagtgagaa 
cctctagctc 
taaatgaagt 
tgctgaattt 
acttgacagt 
atatctagaa 
atagcctaag 
gagctggaag 
tggtctcact 
acacacactg 
aagggatact 
gcacacacct 
agttggacgg 
cgtgcagatc 
tctctactaa 
gggaggctga 
tcgcgccact 
ataacacaaa 
ataaaaaaat 
cacccctctc 
ggaatttccc 
tcttcctgct 
ttccccggcc 
ccggggtgca 
gcggccggcg 
cggaggccgc 
gcgcggcccg 
atcaggcccg 
ggggacccag 
gagggatggg 
cctcccccgg 
ctatttccca 
ctgcagccca 
gtggctttta 
ccccagtgtt 
gacccctccc 
cctccccgca 
gaaggaggag 
aagtgaccat 



gttctctttt 
tgttgtttcc 
catccagtat 
catccatgtt 
tttaaagata 
gattacactt 
tgatggaata 
taaatggaga 
gcacagccac 
ccgttagcct 
tataagtggg 
gtgcctgttg 
gggcttaata 
atgtaacaaa 
ccaggcgtgg 
acctaaggtc 
aaatacaaaa 
agcagaattg 
gcactccagc 
ataaaataaa 
aaaataaaat 
ccctgccctg 
cccgcgatgt 
gtctgtttac 
agctgcgcgg 
gcggccgccg 
ccgtgactca 
gaggccttcg 
cgtccccggg 
ggctcccggc 
gacgtcccca 
accccggggg 
gctccagcaa 
gttcgaggta 
cagcccctcg 
ccccgggcct 
gtgtgaaatc 
cgggttgctg 
ggccgctgcg 
gtggtgaccg 
gcccgggcaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2501 
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<210> 9 
<211> 2501 
<212> DNA 

<213> Homo Sapiens 
<400> 9 



cttggactct aatgtgtatt ttacacttac agcacaatta atttgggact agctacattt 60 

cagctcaaca atagccaata gcatatggga tagcgcaaat aaactctgcg tctctgttgc 120 

ttctttgggt ctcggagacc tcaacccttt cttcagattg caaaccttct tgccttcaag 180 

cctcggctcc aacaccagtc cggcagagga acccagtcta atgaggtacg ctcccttcct 24 0 

gccattctct attccattaa cctgtttcgt ggtaaacgta ggactgatcc tccaaaatta 300 

ccttattaat tagcttacat atttattatc tatctgtccc accagaatgc aggtttccgg 360 

aaggcaggga tttaaaaaaa tctgttttgt tctatgtgat tttcccatac caagcaccgt 420 

gcccggcaca agctgggatc ccagtacaca tctcgggacg gaagaaccgt gtttccctag 480 

aacccagtca gagggcagct tagcaatgtg tcacaggtgg ggcgcccgcg ttccgggcgg 540 

acgcactggc tccccggccg gcgtgggtgt ggggcgagtg ggtgtgtgcg gggtgtgcgc 600 

ggtagagcgc gccagcgagc ccggagcgcg gagctgggag gagcagcgag cgccgcgcag 660 

aacccgcagc gccggcctgg cagggcagct cggaggtggg tgggccgcgc cgccagcccg 720 

cttgcagggt ccccattggc cgcctgccgg ccgccctccg cccaaaaggc ggcaaggagc 780 

cgagaggctg cttcggagtg tgaggaggac agccggaccg agccaacgcc ggggactttg 840 

ttccctccgc ggaggggact cggcaactcg cagcggcagg gtctggggcc ggcgcctggg 900 

agggatctgc gccccccact cactccctag ctgtgttccc gccgccgccc cggctagtct 960 

ccggcgctgg cgcctatggt cggcctccga cagcgctccg gagggaccgg gggagctccc 1020 

aggcgcccgg gtgagtagcc aggcgcggct ccccggtccc cccgaccccc ggcgccagct 1080 

tttgctttcc cagccagggc gcggtggggt ttgtccgggc agtgcctcga gcaactggga 114 0 

aggccaaggc ggagggaaac ttggcttcgg ggagaagtgc gatcgcagcc gggaggcttc 1200 

cccagccccg cgggccgggt gagaacaggt ggcgccggcc cgaccaggcg ctttgtgtcg 12 60 

gggcgcgagg atctggagcg aactgctgcg cctcggtggg ccgctccctt ccctcccttg 1320 

ctcccccggg cggccgcacg ccgggtcggc cgggtaacgg agagggagtc gccaggaatg 1380 

tggctctggg gactgcctcg ctcggggaag gggagagggt ggccacggtg ttaggagagg 14 4 0 

cgcgggagcc gagaggtggc gcgggggtgc caccgttgcc gcaggctgga gagagattgc 1500 

tcccagtgag gcgcgtaccg tctgggcgag ggcttcattc ttccgcggcg tccctggagg 1560 

tgggaaagct gggtgggcat gtgtgcagag aaaggggagg cggggaggcc agtcacttcc 1620 

ggagccggtt ctgatcccaa cagaccgccc agcgtttggg gacgccgacc tcggggtgcc 1680 

gtggtgcccg gccccacgcg cgcgcggggc tgaggggtcg ggggcgtccc tggccgccca 1740 

gctttaacaa agggtgctcc tctccacccc gcgaggaggg gcagctccgg agacccggtc 1800 

ttcagcgagc ggggtcttag cgccggggag gtctacttcc ttttggggtt gccattttac 1860 

tattattatt gccttttttt tttcttcaaa aggactggag actgatgcat gagggggcta 1920 

cggaggcgca ggagcggtgg tgatggtctg ggaagcggag ctgaagtgcc ctgggctttg 1980 

gtgaggcgtg acagtttatc atgaccgtgt tcaggcagga aaacgtggat gattactacg 2040 

acaccggcga ggaacttggc aggtaaaggg ggtaccagaa gcgtaccctc ctggattgtg 2100 

gaaatgcata acgatggggc cattgggtgg taaacaaatg cagtttgaat caggcgtctc 2160 

cctcgccctt tctggagatg cgcaaatcat agagaaaaga gttactaacc cagcggtaaa 2220 

ccgcctgatc caagggcctg ggggtggagg agaggcagca gttcagggct agattatgat 2280 

gcacagtata ttgatccagt cccctggaca aaatcagatt taattgtccg tgctaactct 2340 

tgtcagccct tgcccttctg tgacaacagg acaaacacta agattataat tgcaattgga 2400 

gttagctttt atgtgtgatt taaacggagg gtacaaacta attaataggt tttaaaaatc 2460 

ttagtacttt accctctatc taaattttca gtgtaatttg a 2501 



<210> 10 
<211> 4501 

<212> DNA 

<213> Homo Sapiens 
<400> 10 



ttcacttgtc ctacaggatt ccccatggaa tcttggagtt tttgaggcga gagggatcct 60 

ggataccact gagttctatc tttcatccaa taaacacaga agtggacgcc tggacaggca 120 

aagtgacttg accaaggcag gtgcacagct attctgcaac attgggaaca aatctcaggt 180 

cttttgattt tttgtttcca ctttactctc ttttcatttc ccagaaacaa agttttcatg 240 

tgcttttttt tatagtgata tgtttggaat gcattagcta gtaatttagg aagggaaaaa 300 

aataaacaca caagagataa acctgtcagg aggacaaacc tgtattgctt ctgattggct 360 
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cagagggtga ttattatcat ggtagagaat tatttaatca gtgtaagtaa aatttctctg 420 

tgggctgggc actgtacaaa gactcaaacg aatctgtcta cagatctgaa aagcagatac 480 

gagatctgtg aatggctggg gtttccaagc ccacagtaca agcatgggcc acaccttaca 540 

gcttggagga ctgagccctg aaaatgggca agttccttca cttctctgaa ccttattttt 600 

cccacattta aaacaaggat gagtagtttc tgaggtcctt tttacgactt ctcttcctac 660 

agactctagc atcctataac ttgatacaaa gagggtggat atgaactcac ctttcctaga 720 

aaagttccag gaaagagaat accaggtcat cctagtaggt gtgtagacag gccagataga 780 

tcttgaaact tactcagttc ttcccagatg tataactcta tcattgttct tagctgtcaa 840 

gagaaagcag gagagcctgc atcttcattc tttttttttt tttttttttt tttggagacg 900 

gagtctcact ccatcaccta ggctagagtg cagtggcatg atctcagctc actgcaagct 960 

ccgcctccca ggttcacgcc attctcctgc ctcagcctcc caagtaactg ggactacagg 1020 

cgcccaccac cacacctggc taattttttg tgttgttagt acagacgggg tttcaccatg 1080 

ttagccagga tggtctcgat ctcctgacct cgtgatccgc ccaccttggc ctctcaaagt 1140 

gctgggatta caggcgtgag ccaccgcacc cagcctgcat cttcattctt actgttagcc 1200 

tcaggttcac cccacctagc ttattaagtg atgttgaata accaattctt acatattatt 1260 

aggctcatgg acaccatgac atccagactg atgggtgcct gctgaagggg gtgaccctag 1320 

caggaggact cccctacgca aggattcatg gagtttgctg tttcttttcc ttagggtgag 1380 

aaccaaactg ccttcacacg gtgggcagag gggaactgac tcaggtttgg aataagagag 1440 

aacatcccaa ctgaaaagct cttggaattc gctgaacttc aagacactgt gtggaccagc 1500 

ttaggatagg gagtgagaag aaattaacca aaaggtaatt tcgttacttt tcagctggaa 1560 

aaaagatcag attatacttg tgctttcata attaagtagc tgctggaaaa aaacgcttca 1620 

gatgctttct atgagaaaac tgctgcttga agttcagcag aagttatcta cttgatactt 1680 

atattccagg caaggccttc cgttggagaa aatatcggca ctttggacaa aactgaaatg 1740 

tgaaaagaaa gggaagagag ggcctctatc atgtaagatg cttatccaaa gtggatttgg 1800 

tctggaaagt cttctaaaac cttccacatg actgtggaat aagtcatgtg gggcgcgggg 1860 

ataagcgaat ctctcaaatt ccaccacgta tgccctcatt caacctggat ccttagagtg 1920 

gcctccaggg cactctgctc aggactcagt cagctgttgg ccacacccat gctctccagt 1980 

ctcctgagac cctatttggt tctgagaggg ctaaaaagca gtgtggctaa atatcccagg 2040 

cctcaaagta ttcctactgt ggttggggaa gcaatagaat cataccccat aaaacaatga 2100 

aaacagtgct agaaaaacat cgagagacag aaacatctct acgagttagg ccacagttag 2160 

agtgaaggca gggaaggttt ttaaagctgg gtggagggga caagtcaaaa agatgtggaa 2220 

actggtttcc ctttcctatg gctaaagtgc tcaaagggga aaaaggagtt tcaaaaatgt 2280 

tcttggaaat accatctctc acgaattctt cggcctctgc -tgtcccaatg tcacttgtct 2340 

gagatgtaaa cagaggagtt ctgagaaaga agctgaactt gcatttctcc ctgtttctat 2400 

ttgttccaaa cttgtggcat ttctaacagg atgaagcgga agagaaaggg aaagagacaa 2460 

aagtgtagaa agatggaaga tcccagctgc aaatggccat ttgcagttag atggaacagc 2520 

tgctgacgtt cagggaaatg catgtctctc ttcagatggg aaggagcagt ggaaaggggt 2580 

gacgagttcc tggctggcca ccaatcatcc catctttctg tgccggttcc tcatctggaa 2640 

agtgggagtg atacttgtgc ttgcttttcc tacccacaaa gattattgtg agagctataa 27 00 

tacggtgaga tacagaatcc tgcttttaaa aatacaaagc agaatcaaga tgtcaataat 2760 

aaggatagta attgtgttag ttatctgcaa tcatctatta tagctagtcg tctaggatcc 2820 

tggatcgttc tcctggtttt actacagttt tggatcagct cacccccaaa tcccttgctg 2880 

aagggtggag ctctgtcagc catgggcagg gaaccacttc ctcttgcctt tctactttct 2940 

gtctttcaaa catgcccagg gtctttgcac ttgctgttcc ccctgcctgg tacctctctc 3000 

ctgtggcttg ccccagagct gatccttgtc tttgtccact tctcagcgag gatggcactt 3060 

cagggagccc ttcccttact atcgcagaga gagcaggccc tccccagtca tgtccaaccc 3120 

agaactctgt tttgttttct tcatagccct agcatcacag aaaatcaccc tgtgcattca 3180 

tggatgtcca cgggggcaag ggctttgtgt tgcttaaccc agcatcctga accgtgtttg 3240 

ttgaatgaat acagaacccc gtttgctctg ggagagcaca gaaaacagtc ttctatcata 3300 

tatcatagcc agctgcaaac agcagatggc ttcccatatc ccagagagta agaaccagag 3360 

agagagagaa agagagagag tttgggtctt tctcctctgt gcctgctctc tccagagaaa 3420 

ctggaggggt agcagttagc attcccccgc tggttccacc aagcacagtc aaggtctcta 3480 

ggacatggcc acccctcacc tgtggaagcg gtcctgctgg ggtgggtggg tgttagttgg 3540 

ttctggtttg ggtcagagac acccagtggc ccaggtgggc gtggggccag ggcgcagacg 3600 

agaaggggca cgagggctcc gctccgagga cccagcggca agcaccggtc ccgggcgcgc 3660 

cccagcccac ccactcgcgt gcccacggcg gcattattcc ctataaggat ctgaacgatc 3720 

cgggggcggc cccgccccgt taccccttgc ccccggcccc gccccctttt tggagggccg 3780 

atgaggtaat gcggctctgc cattggtctg agggggcggg ccccaacagc ccgaggcggg 3840 

gtccccgggg gcccagcgct atatcactcg gccgcccagg cagcggcgca gagcgggcag 3900 

caggcaggcg gcgggcgctc agacggcttc tcctcctcct cttgctcctc cagctcctgc 3960 

tccttcgccg ggaggccgcc cgccgagtcc tgcgccagcg ccgaggcagc ctcgctgcgc 4020 

cccatcccgt cccgccgggc actcggaggg cagcgcgccg gaggccaagg ttgccccgca 4080 

cggcccggcg ggcgagcgag ctcgggctgc agcagccccg ccggcggcgc gcacggcaac 4140 
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tttggagagg cgagcagcag ccccggcagc ggcggcagca gcggcaatga ccccttggct 4200 
cgggctcatc gtgctcctgg gcagctggag cctgggggac tggggcgccg aggcgtgcac 4260 
atgctcgccc agccaccccc aggacgcctt ctgcaactcc gacatcggta agcgctcctg 4320 
gtgccccgcc cgagccccac gctgcagcca ggactgcagc gctgcttagg gaggcagggc 4380 
gagccccact cctttcctct gccccaggag aggggcagac ggggttgggg cggagtggag 4440 
aaactcgatg tccttgggcg ggggcgctgg catagctgag aggggaagat gccctgcaga 4500 

4501 

g 

<210> 11 

<211> 7928 

<212> DNA 

<213> Homo Sapiens 



<400> 11 



aacgccaagg acacctgggg acagagcctc actcacccta cacgagacag ggacacccag 60 
ggacagcgcc tcactcaccc tgcacctgag agggacaccc gggggccgca actcactcac 120 
cctacacgtg acagggacac ccggggacgg cgcctcactc accctacacg tgacagggac 180 
acccggggat ggcgcctcac tcaccctaca cctgagaggg acacccaggg acggcgcctc 240 
actcacccta cacgtgacag agacacccgg ggacagtgcc tcactcaccc tacacgtgac -^oo 
agggacaccc ggggacgggg cctcactcac cctgcacgtg acagggacac ccggggacgg 
cgcctcactc accctacacg tgacagggac acccggggac ggcgcctcac tcaccctaca 
cgtgacaggg acacccgggg acggcgcctc actcacccta cacgtgacag ggacacccgg 
ggacggcgcc tcactcaccc tacacgtgac agggacaccc ggggacggcg cctcactcac 
cctgcacgtg acagggacac gcggggacgg cgcctcactc accctgcacg tgacagggac 
acccgggggc ctcgcgtcaa tcaccctgca cgtgacaggg acacccgggg acggcgcctc 
actcaccctg cacgtgacag ggacacccgg ggacagtgcc tcattcaccc tacacgtgac 
agggacaccc ggggaccgcg cctcactcac cctgaacgtg acagggacac ccggggacag 
tgcctcactc accctgcaag tgacagggac acccgggggc cgcgcctcac tcaccctgca 
cgtgacaggg acacccgggg gccgtgcctc actcaccctg cacgtgacag ggacacccgg 
gggccgcgcc tcactcaccc tgcacgtgac agggacaccc gggggccgcg cctcactcac 
cctgcacgtg acagggacac ccgggggccg cgcctcactc accctacacg tgacagggac 
acccgggggc cgcgcctcac tcaccctgca cgtgacaggg acacccgggg gccgcgcctc 
actcacccta cacgtgacag ggacacccgg ggacagtgcc tcactcaccc tacacgtgac 
agtgacaccc ggggaccgcg cctcactcac cctacacgtg acagggacac ccgggggccg 
tgcctcactc accctgaacg tgacagggac acccggggac ggcgcctcac tcaccctaca 1260 
cgtgacaggg acacccgggg acggcacctc actcacccta cacgtgacag ggacacccgg 
ggacggcgcc tcactcaccc tgcacgtgac agggacacgc ggggacggcg cctcactcac 
cctgcacgtg acagggacac ccgggggcct cgcgtcaatc accctgcacg tgacagggac 
acccggggac agcgcctcac tcaccctgca cgtgacaggg acacccgggg acggtgcctc 
actcacccta cacgtgacag ggacacccgg ggaccgcgcc tcactcaccc tgaacgtgac 
agggacaccc ggggacagtg cctcactcac cctacacggg acagggacac ccggggaccg 
tgcctcactc accctgcacg tgacagggac acccggggac cgcgcctcac tcaccctgca 
cgtgacaggg acacccgggg accgcgcctc actcaccctg cacgtgacag ggacacccgg 
ggaccgcgcc tcactcaccc tgcacgtgac agggacaccc gggggccgcg cctcactcac 
cctgcacgtg acagggacac ccgggggccg cgcctcactc accctgcacg tgacagggac 
acccgggggc cgtgcctcac tcaccctgca cgtgacaggg acacccgggg acggcgcctc 
actcaccctg cacgggacag ggacacctgg ggaccgcgcc tcactcaccc tgcacgggac 
agggacaccc ggggacagtg cctcactcac cctacacgtg acagggacac ctggggaccg 
cgcctcactc accctgcacg tgacagggac acccggggac agtgcctcac tcaccctata 
cctgggaggg acacccaggg acggtgcctc actcacccta cacgtgacag ggacacctgg 
ggccgcgcct cactcaccct acacctgaga gggacacccg gggacagcgc ctcactcacc 
ctacacctgg gagggacacc cagggacggt gcctcactca ccctacacgt gacagggaca 
cccggggacc gcgcctcact caccctgcac gtgacaggga cacccgggga cagcgcctca 
ctcaccctgc acgggacagg gacacccggg gaccacgcct cactcaccct acacgtgaca 
gggacacccg gggacggcgc ctcactcacc ctacacctga gagggacacc cggggacagt 
gcctcactca ccctacacgt gacagggaca cccggggacc gcgcctcact caccctgcac 
gtgacaggga cacccgggga cagtgcctca ctcaccctgc acgggacagg gacacccggg 
qgccacacct caatcacgct gcacgggaca gggacacccg ggggccgcgc ctcactcacc 
ctacacgtga cagggacacc tgggggcaac gcctcactca ccctgcacgt gacagggaca 
cccqqggacc acgcctcact ccctgcataa gccaggggca gattgtgacc tcatctgaag 
tcagagaaca gcaatgacag gcagagtcct gatcagagaa ctcaaactct cctcaacgaa 
ggaagctgga gcacaaaaag caaaactggg ttgcatgacg cttatctgac tcggcgtggt 



300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
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ccacctgagc cgcagcaggt gtgaggcagc tgccgttcga tgggtaggga cttccagtca 2940 

cgcaagacgc agcatttcaa gcaacctgct gtaaacaccg ccgagttagc aattctgcac 3000 

tgtacacaga aaacggtgtt aggagtgcca atctcatgtt atatgacttt tgccaccata 3060 

aaaagaaaaa aagaaaaaaa agagccccaa gaaggtcacc ctccttgtct gcatggccgg 3120 

aagtcttaca tgtcttggga gtttgtgggg agggggtgaa atcgggactt cttctagctg 3180 

ccacggtagg gcctgggagc actgggagcc aaaagggggc tggagcggag gttcctcaac 3240 

atcaaatcca gaaaaacagg gtggggacac ggcagggccc agcagcacca tcccctgaac 3300 

acccacaaac actgtccctt cctcagcagg tggagccatc tgctgtcctc tgctcccatg 3360 

tggccctctt catacctaaa g-atgggacca ggatctgtgc tggagaacag tcttatctcc 3420 

ctccctctac cctgtcctgg cacaatcaac gaacactttt tttttttaaa gacagagttt 34 80 

cactcttgtc gcccaggctg gagtacaatg gcacaatctc agctcactgc agcctccgcc 3540 

tcctgggttc aagtgattct cctgcctcag cctcccaagt agctgggatt acaggcacac 3600 

accaccatgc ccagctaatt tttgtatttt tagtacagat agggtttcac catgttggtc 3660 

aggctggtct caaactcctg acctcaggtg atccacctgc ctcagcttcc caaagtgctg 3720 

ggattaccgg cgtgagccac cgcacctggc cgtcaacaca caattaaatc ttaaacacaa 3780 

acctgcatat tggctgacca cgtgcacctg caaaaccctt acctcccacc cccaggaaga 38 40 

gggggttctc gtccccacct ctcattccca cccttgaaat tgcgaagagg attataggta 3900 

acctgcaggc accctcgcca gagcgtctgt gcttccagac acttctcccc attgccggca 3960 

acccggctcc actgccgcgc ccagcctcct ctgttcactg ctctggcctc ggcgcctgga 4020 

aaccgcgtgt ccatcaaaac gtgaaggtga acctcgtaag tttatgcaaa ctggacagga 4080 

gggagagcag aggcagagat caccgtgtcc actcgacgtc ctgagcgaaa agccacgtgt 4140 

gcccacgtga cgatggagac aggaggacca gggctctgcc tgcccccttt tctgagcccc 4200 

tactgcattc agctctgggg cctgggccct cgacggccac cacctcctca cctgggctcc 42 60 

tgcgcagcca agcgcagtcc cgcacgctca tcttccacgt cagctcctgc agcgagagct 4320 

tggcatgctt ccccagggag atgaacttct tggtgttcct gaggaagcgg cgttcgttgt 4380 

gcctggagcc ccagaggcct gggggcacca gccggcgcag gcaggcccgc acgaagccgt 4 4 40 

acacctgcca ggggctgctg tgctggcgga gcagctgcac caggcgacgg gggtctgtgt 4 500 

cctcctcctc gggggccgcc acagagccct ggggcttctc ccgggcacag acaccggctg 4 560 

ctggggtgac cgcagctcgc agcgggcagt gcgtcttgag gagcaccccg taggggcact 4 620 

gcgcgtggtt cccaagcagc tccagaaaca ggggccgcat ttgccagtag cgctggggca 4680 

ggcggggcaa cctgcgggga gtccctggca tccagggcct ggaacccaga aagatggtct 4740 

ccacgagcct ccgagcgcca gtcaggctgg gcctcagaga gctgagtagg aaggagggcc 4800 

gcagctgctc cttgtcgcct gaggagtaga ggaagtgctt ggtctcggcg tacaccgggg 4 8 60 

gacaaggcgt gtcccaggga cgtggtggcc gcgatgtgga tggggggccc gcgtggtgct 4 920 

ggcggcccac ggatgggtgg gagtggcgcg tgccagagag cgcaccctcc aaagaggtgg 4 980 

cttcttcggc gggtctggca ggtgacacca cacagaaacc acggtcactc ggtccacgcg 5040 

tcctgcccgg gtgggcccag gacccctgcc caacgggcgt ccgctccggc tcaggggcag 5100 

cgccacgcct gggcctcttg ggcaacggca gacttcggct ggcactgccc ccgcgcctcc 5160 

tcgcacccgg ggctggcagg cccaggggga ccccggcctc cctgacgcta tggttccagg 5220 

cccgttcgca tcccagacgc cttcggggtc cactagcgtg tggcgggggc cgggcctgag 5280 

tggcagcgcc gagctggtac agcggcggcc cgcacacctg gtaggcgcag ctgggagcca 5340 

ccagcacaaa gagcgcgcag cgtgccagca ggtgaaccag cacgtcgtcg cccacgcggc 5400 

gcagcagcag cccccacgcc ccgctccccc gcagtgcgtc ggtcaccgtg ttgggcaggt 54 60 

agctgcgcac gctggtggtg aaggcctcgg gggggccccc gcgggccccg tccagcagcg 5520 

cgaagccgaa ggccagcacg ftcttcgcgc cgcgctcgca cagcctctgc agcactcggg 5580 

ccaccagctc cttcaggcag gacacctgcg ggggaagcgc cctgagtcgc ctgcgctgct 5640 

ctccgcatgt cgctggttcc ccccggccgc cctcaacccc agccggacgc cgaccccggg 5700 

gaggcccacc tggcggaagg agggggcggc ggggggcggc cgtgcgtccc agggcacgca 57 60 

caccaggcac tgggccacca gcgcgcggaa agccgccggg tccccgcgct gcaccagccg 5820 

ccagccctgg ggccccaggc gccgcacgaa cgtggccagc ggcagcacct cgcggtagtg 58 80 

gctgcgcagc agggagcgca cggctcggca gcggggagcg cgcggcatcg cgggggtggc 5940 

cggggccagg gcttcccacg tgcgcagcag gacgcagcgc tgcctgaaac tcgcgccgcg 6000 

aggagagggc ggggccgcgg aaaggaaggg gaggggctgg gagggcccgg agggggctgg 6060 

gccggggacc cgggaggggt cgggacgggg cggggtccgc gcggaggagg cggagctgga 612 0 

aggtgaaggg gcaggacggg tgcccgggtc cccagtccct ccgccacgtg ggaagcgcgg 6180 

tcctgggcgt ctgtgcccgc gaatccactg ggagcccggc ctggccccga cagcgcagct 624 0 

gctccgggcg gacccggggg tctgggccgc gcttccccgc ccgcgcgccg ctcgcgctcc 6300 

cagggtgcag ggacgccagc gagggcccca gcggagagag gtcgaatcgg cctaggctgt 6360 

ggggtaaccc gagggagggg ccatgatgtg gaggccctgg gaacaggtgc gtgcggcgac 6420 
cctttggccg ctggcctgat ccggagaccc agggctgcct ccaggtccgg acgcggggcg 64 8 0 
tcgggctccg ggcaccacga atgccggacg tgaaggggag gacggaggcg cgtagacgcg 654 0 
gctggggacg aacccgagga cgcattgctc cctggacggg cacgcgggac ctcccggagt 6600 
gcctccctgc aacacttccc cgcgacttgg gctccttgac acaggcccgt catttctctt 6660 
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tgcaggttct caggcggcga ggggtcccca ccatgagcaa accaccccaa atctgttaat 6720 

cacccaccgg ggcggtcccg tcgagaaagg gtgggaaatg gagccaggcg ctcctgctgg 6780 

ccgcgcaccg ggcgcctcac accagccaca acggccttga ccctgggccc cggcactctg 6840 

tctggcagat gaggccaaca tctggtcaca tcccgcccgc acagggtgga gggcaacctc 6900 

ggggtccagg cacctggctc caagcctcgg actgcagagc taggaggccc gacttccagc 6960 

ccagcagtag aagccacacg gccactggtc ccctccagac ctggggcccc ggcacaaccg 7020 

caggacagct gaggacttcc caggaatcca gactccgggt tgctcaagtt tggatctaag 7080 

gggcgagaaa cttctgggtc tcccgaggcc ttgcagggat gctgtagctg aggtcggcaa 7140 

acactgaaat gctaacaaac gcaaccttaa atgtaacctt tcctactttc agaaactgcc 7200 

ggaggaaatt gctttattta tggagctagc atttgaacag gcctcgcacc ctccctgggc 7260 

tgtcacgctc gctggaggtt agcctcgtct tgtaaatact taggattaca ggtcgctctt 7320 

ctagaaatcc ccttagtgat ccctaagcct ttttaaaggg ctgtgtttgt gaattgtctc 7380 

tgccactagg gcaaaggggc ggtttggaaa atttgttcca acaaaagtta agttgtagct 7440 

tacactggtt ctctgcagag aagccaacat agaaaacaca attttaaaag agggaagaga 7500 

agaaatggaa gcagaagatt atgctggagt aattaacacc atgtgcatgg cgaggaaacg 7560 

cctcccggca ttcaatgaag atcgctgata cccagaagac accccagtat tatgggtgca 7620 

gttagtgtgt ctttgaaaag ctgatgatgt cttagtcatc acagtgtaaa acatcaagag 7680 

tgttctaaca acaataaaaa aattctatca ttggcttaaa acaccacaac acttgagtgg 7740 

ggtgagcttc ctacctcaga cccagatgtt tctaaacaga gtaaattctg agctgggcat 7800 

ggtggctcac acctgtaatc ccagcacttt aggaggcaga ggcaggtgga tcatctgagg 7860 

tcagaagttc gagaccagcc tggccaacat ggtgaacccc acccccaccc ccgtctctac 7 920 

taaaaata 7928 



<210> 12 
<211> 3190 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 

<400> 12 



aggagtttaa gattagtttg gttaatatga tgaaattttg tttttattaa aaatataaaa 60 

attagttagt cgtggtggcg tatgtttgta attttagtta tttaggaggt tgatagagga 120 

gaatcgtttg aatttaagag gcgaaggtitg tagtgagtta agaatatatt attgtatttt 180 

agtttgggcg atagagtagg atttcgtttt aaaaaaaaaa gagttggtta gtgttaaatg 240 

tttagtatag agattggtat agtaattttt aatgtttagt atttattgtt attatttttt 300 - 

tttttttttt ttttttgaga tagagttttg ttttgtcgtt taggttggag tatagtggcg 360 

cgatttcggt ttattgtaag ttttattttt taggtttatg ttattttttt gttttagttt 420 

ttcgagtagt tgggattata ggcgtttatt attacgtttg gttaattttt tgtattttta 480 

gtagagacgg ggttttattg cgttagttag gatggtttta attttttgat ttcgtgattt 540 

gttcgtttcg gttttttaaa gtgttgggat tataggcgtg agttattatg tttggtttta 600 

ttgttattat ttttattttt tatttttgta tagagtattt atggtttaag aaatatttgt 660 

tattttaatt gtatgggagt tttataatag tatagggaga tatttttgat tattattttt 720 

attaggaggg tggagaaatt gaggttttgg gaggtggttt tgatttaggg aattaatttg 780 

ttgatttatt aatttatgaa gttttatagt taaaaaagat tagattaaaa aatgagaatt 840 

tagtaaaggg gttgaggtag gaggatcgtt tgagtttaga aatttgagat tagtttcggt 900 

aatatagtga gatttttttt ttagaaaaat tttttaaaaa attaggtcgt tcgaggtaga 960 

gtgtagtggt ttacgtttgt aatttaatat tttaggaggt tgaagagggt ggattatttg 1020 

aggttaggag ttttagatta gtttggttaa tatggtgaaa tttcgtttgt attaaaaata 1080 

taaaattagt cggtgtggtg gtatacgttt gtagttttag ttatttaata ggttgagata 1140 

ggagagtttt ttgaattcgg taggcggagg ttgtagtgag tcgagatcgt gttattgtat 1200 

tttagtttgg gtaagataga gcgagatttc gttttaaaaa atataaataa aataaataaa 1260 

taaaaaatta ggttgttagt ttagtggttt atggtttata tttgaaattt tagtattttg 1320 

ggaggttaag gtaggaggat cgttttagtt taggagttcg agattaggtt gggtaatata 1380 

gggagatata gcgtttttat tgtttttgtt cgtttcgatt tgttttttta taaaaaggta 14 40 

aaagaaaaaa aaattagttt ggcgtggtgg tgtgtatttg tatttttagt tattagagag 1500 

gttggggtta gaggatcgtt tgagtttagg agttcgaggt tgtagtgagt tgtgatcgta 1560 

ttattgtatt ttagtttggg tgaaagagtg agattttatt tttaaaacga ataaataaaa 1620 

aattttaaaa aataaaagaa tttagttaag tgtaaaagtt ttttttgatt ttaggtttta 1680 

gtgagttatc ggcggggttg ggattcgaat ttagtggaat tagaatcgtg taggttttat 1740 

aatttattta gattttagta attttaggtt agagggttat cgcgtttatg cgaggtcggg 1800 
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tgggcgggtc 

taggtgaatt 

gtagttacgt 

gttagtttag 

ttcgttcggc 

ttgttgttgt 

tcgcgtttta 

agttcgggtt 

atgggagtgg 

atcgaggcgg 

cgtgaagcgg 

ggagttagga 

ggtatttgtt 

gagqtcggag 

aaagtggggt 

aacggtgggt 

ttcggcggtc 

ttgcgggttg 

ggtttcggtg 

tttaggtttt 

agagttatac 

gtgagggcgc 

aattgtattt 

ttttttggaa 



gttagtttcg 

tttagttaat 

attttttttt 

attttagttc 

gttttcggtt 

aggtatttcg 

gttttgcgtt 

ttgaggagcg 

ggggtgggtg 

gggcgtttgg 

ggtgtagggg 

gtcgtgggga 

atgttaagaa 

gaggtgggag 

attggagaat 

taggttttga 

gtaggtttcg 

gggttttttt 

agtaggaggg 

tttttggttt 

gtttacggtg 

gttgtcggtg 

ttatattttt 



ttttggggag 

tagcggtacg 

agtggcgtcg 

gttttagttc 

agttatgggt 

gattttttga 

tttttttttt 

gagcggtttg 

gtgaggggcg 

tcgcggagtt 

gtggggtgtg 

cgattttcga 

aggtcgtaaa 

cgtttttcgt 

aaagatattt 

gggggtgatt 

gggtggggga 

ttaatttcga 

aatttttcga 

tgttaggagt 

t-ttcggcgtl: 

tttttgggcg 

gggttgtaat 



14/93 
gggttcgcgt 
gggggcggtg 
gaattgtaaa 
ggttcgattc 
ttttggagtc 
tttgcgaggg 
tcgtcgttat 
gaagtttcgc 
agcgcggttt 
cgcggggtgg 
gagaaggggt 
gggaaggaga 
taggagtgag 
tttgaggagt 
ttaataaaat 
cggcggtttt 
gggtgacgtc 
cgtcgggagc 
gttattcggt 
cggagttttg 
atttggagag 
gagtagggag 
gggtaagttt 



tgttgattgg 

ttttcggggt 

gtatttgtga 

gatcgtattc 

gtagtttttc 

acgtattcgg 

cgtttttttt 

gcgtttcgga 

ttttgttttt 

gttcgcgcgg 

gttttggtgt 

ggggtattcg 

ggtttcgggg 

ggtgtatttt 

gagaaaggag 

ttttcgggag 

gttgttcgtt 

gagggagggg 

tttatttatt 

ttattttggt 

aggtcgcgtt 

gggttggaaa 

tttttttggt 



ttgtggtcgg 

ttatttggtt 

gtttgcggaa 

ggcgtttgtt 

ggcgttgttg 

gtcgtaagtt 

tttttaagaa 

ttttttagtg 

tttagcgtag 

gcggtggggg 

aagtcgaggg 

tagaaataaa 

ataagaaagt 

cggtttaagg 

attgaaaggg 

tttttggggg 

cgtttcgggg 

cggcgttgtt 

ttttttttat 

tttgacgtcg 

ttgggtagag 

ggggtcgaga 

ttaaacgata 



1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3190 



<210> 13 
<211> 3190 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> chemically treated genomic DMA (Homo sapiens) 



<400> 13 

ttttaagggg 

gagtgtaatt 

gcgtttttat 

gtgtagtttt 

gagatttggg 

tatcgaaatt 

tagttcgtag 

ggtcgtcgag 

gtttatcgtt 

attttatttt 

tttcgatttt 

ggtaggtgtt 

ttttggtttt 

tcgttttacg 

tcgtttcggt 

ttatttttat 

gattcgaatt 

tggggcgcgg 

gtagtagtag 

gtcgagcgag 

ttgaattgat 

gcgtggttgt 

ggtttatttg 

ggttcgttta 

taggtgggtt 

ggtggtttat 

ttttgggatt 

agtgtagtgg 



tgtcgtttga 

tttcggtttt 

ttttgtttag 

cggcgttaaa 

gtgggggaaa 

aatagcgtcg 

tttcgggacg 

tttttaggaa 

tttttttagt 

ttttagatcg 

atttttttat 

tttattttta 

ttttcgattt 

tttttatcgt 

ttgcgttgga 

tattgggggg 

tttttggaag 

agtttgcggt 

tagtagcgtc 

ggtaggcgtc 

tttcgtaagt 

agttaggtga 

tcggttatag 

ttcggtttcg 

atgggatttg 

taagatttgg 

ttttgtttgt 

tgcgattata 



gttaaggagg 

tttttaattt 

gacgcggttt 

gttagggtgg 

ggtagatgga 

tttttttttc 

ggcgggtagc 

ttttcgggag 

tttttttttt 

ggaatgtatt 

tttcgggatt 

cggatgtttt 

gtattagggt 

tcgcgcgagt 

gggggtagga 

ttcggagcgc 

aagggaagcg 

tcgaatgcgt 

gagaggttgc 

gggtgcggtc 

ttataggtgt 

gtttcggagg 

ttaattagta 

tatagacgcg 

tacggttttg 

gattagaaag 

tcgttttgga 

gtttattgta 



gagtttgttt 

ttttttattt 

ttttttaggt 

tagggtttcg 

atcgggtgat 

gttttcggcg 

gacgttattt 

ggggtcgtcg 

attttattgg 

attttttaga 

tttattttta 

tttttttttt 

attttttttt 

ttatttcgcg 

aagtcgcgtt 

gcgaggtttt 

gtgacgacgg 

ttttcgtaag 

ggttttaagg 

gggtcgggtc 

tttgtagttt 

tatcgttttt 

gcgcggattt 

gtgatttttt 

attttattgg 

ggtttttata 

gatggggttt 

gtttcgaatt 



attgtaattt 

cgtttaggga 

ggcgtcgggg 

gtttttggta 

tcggagggtt 

tcgggattgg 

ttttttattt 

agttattttt 

agatgttttt 

gcgaggggcg 

tttacgattt 

tcgaagatcg 

tatattttat 

gatttcgcgg 

cgttttttat 

taggtcgttt 

gagaggaagg 

ttaggggatt 

gtttatggtt 

gggttggagc 

cgacgttatt 

cgtatcgttg 

ttttttaggg 

agtttggagt 

gttcgaattt 

tttggttgag 

tattttttta 

tttgggttta 



aggggtgtgg 

tatcggtagc 

tatcgtgaac 

gagttaagag 

tttttttgtt 

gggaggattt 

cgaaatttac 

ttaagattta 

attttttagt 

tttttatttt 

tttttggtat 

tttttacgat 

tttttatatt 

ttagacgttt 

tatttatttt 

cgttttttag 

ggcgtagggt 

cggggtattt 

ggtcggggac 

gggttggagt 

gagagggggt 

attggttgag 

cggagttgac 

tgttagggtt 

tagtttcgtc 

tttttttgtt 

tttaagttgg 

agcggttttt 



60 
120 
180 
240 
300 
360 
420 
480 
640 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
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tggttttagt 

tttttttttt 

tgtgtttttt 

tttggttttt 

taattttttg 

ttaggttgga 

gagatttttt 

gttaattttg 

tttttgattt 

gttattgtat 

ttattatgtt 

ttttttattg 

agtgagttag 

tttttttaat 

aattaaaatg 

atagtaataa 

cgaggcgggt 

tcgtttttat 

gttattcggg 

gtcgagatcg 

aaaaaaaaaa 

ttgtgttaag 

cgtttaggtt 

taagcggttt 

attggttaat 

ttgaattttt 



ttttttagta 

tgtttttttg 

tgtattgttt 

taaagtgtta 

tttgtttgtt 

gtgtagtggt 

tgttttagtt 

tatttttagt 

taggtgattt 

tttgtttcga 

gtcgaggttg 

agtttttatt 

taaattgatt 

gggaataatg 

ataaatgttt 

tagggttagg 

agattacgag 

taaaaatata 

aggttgaggt 

cgttattgta 

aaaaaatagt. 

tatttgatat 

ggagtgtaat 

ttttttatta 

ttttgtattt 



gttgggagta 

tagagagat a 

agtttggttt: 

ggattttagg 

ttgtttgta-t 

acgatttcg^ 

tattgagtag 

atagacgggg 

atttttttta 

gcggtttaat 

attttaaatt 

ttttaattta 

ttttaggtta 

attagaaatg 

tttgagttat 

tatggtggtt 

gttaggagat 

aaaaattagt 

aggagaatgg 

ttttagtttg 

aataataggt 

tgattagttt 

ggtgtgtttt 

gttttttgag 

ttagtagaga. 



15/93 
taggtgtata 
agtcggggcg 
cgaatttttg 
tgtgagttat 
tttttgagac 
tttattgtaa 
ttgggattat 
ttttattatg 
gttttttgaa 
tttttaaaaa 
tttgaattta 
gtttttttta 
ggattatttt 
tttttttatg 
aaatgttttg 
tacgtttgta 
tgagattatt 
taggcgtggt 
tatgaatttg 
ggcgatagag 
gttggatatt 
tttttttttt 
tggtttattg 
tagttgggat 
tagggtttta 



ttattacgtt 

gataggggta 

ggttgaagcg 

gagttattga 

ggagtttcgt 

ttttcgtttg 

aggcgtgtgt 

ttggttaggt 

gtgttggatt 

atttttttag 

ggcgattttt 

attgtagagt 

ttaaagtttt 

ttgttgtggg 

tatagaagtg 

attttagtat 

ttggttaacg 

ggtgggcgtt 

ggaggtggag 

taagattttg 

gaagattatt 

gagacggagt 

taattttcgt 

tataggtatg 

ttatgttggt 



aggttaattt 

gtgggggcgt 

atttttttgt 

gttagtagtt . 

tttgttttgt 

tcgggtttaa 

tattatatcg 

tggtttggaa 

ataggcgtga 

agaggggatt 

ttgttttagt 

tttatgggtt 

agttttttta 

atttttatat 

aggggtaaaa 

tttgggaggt 

tagtgaaatt 

tgtagtttta 

tttgtagtga 

ttttaaaaaa 

gtgttagttt 

tttgttttgt 

tttttgggtt 

cgttattacg 

taggttggtt 



1740 
1800 
1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3190 



<210> 14 
<211> 2301 
<212> DNA 

<213> Artificial Sequence 



<220> 



<223> chemically treated genomic DNA (Homo sapiens) 



<400> 14 

gtcgttagtt 

gcgtgatttg 

ggggttcgtt 

ggaaggaatt 

gtgatgttgt 

aaagtttggt 

tcgggcgttt 

tgttttaggt 

tcgttcggta 

cgaagataga 

ttatatatag 

gtgtgtgtgt 

taggggcgat 

cggtgtattg 

ttaacgttta 

gtcgagtagg 

cgttggaagg 

gcgtcggcgt 

gggtcggagc 

gttagttgga 

gcggagcgta 

tagagcgtta 

gttcgtttgt 

gcgtttcgag 

ggggtttgtg 

tgggatttgg 



tttcgtgtaa 

tgaggttgag 

tttcgcgagg 

cgttttgtaa 

tgttgattta 

ttttacggaa 

ttagtcggat 

agggaagagg 

cgggtagggt 

tcggggttcg 

gtttttattt 

gtacgttcgt 

attttcgttt 

gagaaagatt 

gcggtcgaag 

tattatcgat 

cgtttcgggg 

cggtcgtatt 

gtgtttttcg 

gtttcggtta 

gagaaaagtt 

cggcgcgagg 

agttattttt 

gttaggtttg 

gtttcggaga 

agtgagttgg 



ttttattttt 

ttttaatagt 

tgtttatttc 

agttattggt 

tttgggaagt 

aatatgttta 

aaaatgtagt 

ggttgtcggg 

gagggggttt 

gtagggaggt 

tggcgtgcgt 

taacgggagg 

atattaagtg 

tagttagagg 

cgttgttcgg 

tttttagggc 

tagtagagag 

cgtatcgggg 

ttagggcgta 

gatttcgggt 

taagttttgt 

gaagggtacg 

gtattttaga 

gggtgttggt 

gtatttcgat 

tagtttgtaa 



tggaaaagtg 

ttaaagaagt 

gtatttgtta 

tttggttatt 

tggttggttg 

gtgtagtcgc 

cgagaatttc 

cgcgttttgc 

tcggggggtc 

tatttcgagt 

gtgtgtgtgt 

aggagagagt 

gggtaatttt 

cgattttaac 

gttcggattg 

gttcgggttt 

ttttagttcg 

tttttttgtt 

ggttttagtt 

tgtcgttttt 

ttattcgggt 

ttaattagga 

gatttcggga 

cgttgcgggg 

ttagtttttt 

gtgggtggat 



gaattagttg 

aaatgggatg 

tgtaaaacga 

agtttttatt 

gcgaggtaga 

gtgtatgaat 

gttcgttttg 

gtttcgtttt 

ggggttttcg 

ttagagattt 

gtgtgtgtgt 

ttttagtttt 

ggtttttttt 

gagtcgcggt 

cgggatgcgg 

tttggtatag 

gttgttgttg 

tttagatttc 

tttcgtattt 

gttgtttttt 

tgtagttgtt 

gagggggcga 

agtttgagtg 

ggtacgtttt 

atcgtttttt 

aagagttagg 



gtattgttta 60 

ttattttcgc 120 

gggagcgtta 180 

taatgttttc 240 

gttttttttt 300 

gaaaacgtcg 360 

tgcgtttttt 420 

tgtattcgga 480 

gtcgcggcgg 540 

taggtatttt 600 

gtgtgtgtgt 660 

tttttgttag 720 

ttcggaggtt 780 

tttttttagt 840 

ggttggagag 900 

ttcggttgtt 960 

tcgtttaaag 1020 

gggttcgaaa 1080 

ttattgttta 1140 

ttgagcggga 1200 

tgttaatttt 1260 

gggagatgcg 1320 

taggaaagta 1380 

gcgttgttta 1440 

tggtaggcgt 1500 

gtagggtagg 1560 
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gtcgggtaga 

tgagtttttg 
gagttgggtt 
agattattgt 
gtagtgatgg 
agtttttgat 
ttttttatta 
tggattttaa 
ggttgtatgt 
gaaaggattt 
ttaatttttt 
gttgagtgga 
ttgtcggtgt 



gtaaggaggg 
gtcggggtag 
tttaggtagg 
tagagtaatg 
gtgatagtat 
tttttttttg 
ggtttttttg 
gtttggttgt 
gtgtatatat 
agatagattt 
tgagttttta 
taggattgta 
ttgagagtat 



aaagagatag 
aggtttaggt 
gattgtttgg 
ttgggtttag 
taggggagat 
gatatatagt 
gttgatt att 
gaattagttt 
attttaattt 
tttttgttat 
agttttttat 
tttaatagga 
t 



16/93 
ggagtgtttt 
gagagtttgc 
gatggggaga 
attttggaaa 
ttaagtgttc 
ttcgattaag 
ttggggtttt 
tttagatgtt 
agtaaggcgg 
ttgttagtgg 
tgtaaaataa 
tgttttatgt 



agggtgttag 
gggtgaaagg 
ttggtgtaga 
tgggttaata 
ggttgttgag 
gattgtttag 
tatagttttg 
ttgtatttta 
tttggagtat 
tattaattcg 
tttgttgttt 
aatgtatgtt 



gaatgagtgt 
taggggaagg 
tttttaaggg 
ttttagaaat 
ttcgttttta 
ttatagtttt 
agttttgtta 
gagattttaa 
gttttagata 
ggtaagttgt 
ttttaggatt 
agtttgggag 



<210> 15 
<211> 2301 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 15 

agtgttttta 

atgtaatttt 

ttggaagttt 

aggatttgtt 

tatatgtata 

tatagttagg 

ttagaaaagt 

ttaagaaaga 

ggtattatta 

atattgtttt 

ttttatttgg 

tttatttcgg 

ttttttttta 

gttagtttat 

tttttcgaaa 

ttaggtttgg 

tagaggtgat 

ttttcgcgtc 

gaattttttt 

ttggtcggag 

gcgggggata 

gggtgcggtc 

gtttcgaggc 

agtcggtggt 

gtttcggtcg 

gagttttttt 

tgggcgagaa 

aacgaacgta 

agagtgggag 

tcgagtttcg 

tattttgttc 

tttttttttt 

tgttcgatta 

ttttcgtggg 

atagattagt 

tttataagac 

atttcgcgag 

gtttagtttt 

attgtacggg 



gatatcgata 

atttatttag 

aaagaggtta 

tgaatttttt 

tatatatagt 

tttgggattt 

ttggtagaaa 

agttaggagt 

tttattattg 

aatagtggtt 

gaatttaatt 

ttaggaattt 

ttttgttcgg 

tttaagtttt 

ttataggttt 

tttcggagcg 

tgtaggcgga 

gtggcgtttt 

ttgcgtttcg 

ttttagttgg 

cgtttcggtt 

ggcgtcggcg 

gttttttagc 

gtttgttcgg 

ttgggcgttg 

ttaatgtatc 

tgtcgttttt 

tatatatata 

tttgtgtgtg 

atttgttttc 

gtgtcgggcg 

tatttgggat 

gaagcgttcg 

agttaggttt 

agtagtatta 

ggattttttt 

gagcgagttt 

ataaattacg 

ggattggcgg 



gtttttagat 

tagttttagg 

aataatttgt 

ttgtttgagg 

tttgggg-ttt 

atggtaagat 

aggagtt ata 

ttgggagcgg 

tatttttgag 

ttttttagaa 

tttttttttt 

aatatttatt 

ttttgttttg 

aacgtttgtt 

ttgagtagcg 

ttgttttttt 

tcgtattttt 

gagggttaat 

ttttcgttta 

ttggataata 

ttttcgggtt 

tttttgag-cg 

gggtagtcgg 

tttttttagt 

ggttggggaa 

gagttttcgg 

gttagtaaaa 

tatatatata 

gggggtgttt 

gtcgtcgcga 

attcgaatgt 

aggagaacgt 

gcggcgtttt 

tgaggagagg 

cgaaagtatt 

ttaacgtttt 

cgcggaggtg 

ttgggtaatg 

t 



tggtatgtat 

aaggtagtag 

tcgggttggt 

tatgttttaa 

ttagggtata 

ttaaggttgt 

attgggtagt 

gtttagtagt 

atgttagttt 

gtttgtatta 

gttttttatt 

tttagtattt 

ttttggtttt 

agagaggcga 

tagggcgtgt 

gtatttaaat 

ttcgtttttt 

aagtagttgt 

gggaaggtag 

ggggtgcggg 

cggggtttgg 

atagtagtag 

gttgtattag 

ttcgtatttc 

aatcgcggtt 

aggagggaat 

aaggattggg 

tatatatata 

aggatttttg 

tcggaggttt 

agaaacgggg 

atagaacgag 

tatttatgta 

ttttgtttcg 

gggtagaggt 

ttcgttttgt 

gtattttatt 

ttagttgatt 



tgtataggat 

attattttat 

attattagta 

atcgttttgt 

ggatatttgg 

agggatttta 

ttttaatcgg 

cgggtatttg 

atttttaaag 

gtttttttat 

cgtaaatttt 

tgaggtattt 

tatttattta 

tgggggattg 

ttttcgtagc 

ttttcgaaat 

tttttggttg 

agttcgggtg 

tagaggcggt 

gggttggggt 

gagtaaaagg 

tcgggttgag 

ggggttcggg 

gtaattcgga 

cgttggagtc 

taaagttatt 

agtttttttt 

tatatatata 

ggttcggaat 

cgatttttcg 

cgtagagcgc 

cggagttttc 

cgcggttgta 

ttagttagtt 

tgatgattag 

atggtagata 

tgtttttttg 

ttattttttt 



1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2301 



attttgttga 60 

aatggagaat 120 

gatggtagga 180 

taaattgggg 240 

aaaattggtt 300 

agataattaa 360 

gattgtatat 420 

aatttttttt 480 

tttaaattta 640 

tttagatagt 600 

tatttgagtt 660 

tttgtttttt 720 

tttgtaggtt 780 

gatcggggtg 840 

ggttagtatt 900 

ttttgaggtg 960 

gcgtgttttt 1020 

ggtaaggttt 1080 

agttcgggat 1140 

ttgcgttttg 1200 

atttcgatgc 1260 

gttttttgtt 1320 

cgttttggga 1380 

ttcgagtagc 1440 

gtttttaatt 1500 

ttatttgatg 1560 

ttttttcgtt 1620 

tacgtacgtt 1680 

gattttttta 1740 

aaagtttttt 1800 

gttcggtagt 1860 

ggttgtattt 1920 

ttgagtatat 1980 

aattttttaa 2040 

gattaatggt 2100 

cggggtgagt 2160 

gattgttggg 2220 

agagaatgga 2280 
2301 
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<210> 16 
<211> 2501 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 16 



60 



540 

600 
660 



cggatttagt tttcgggagt tgttttcgtc gatttttttt gtcgcgattt gattcgcggc 

gattgcgttg ttttttggtt gtttttttcg ttttcgtagg cgcgcggggt tattatttac 120 

gcgcgtattg taggtttttg cgtacgacgt tttagatgaa gtcgttatag aggtcgtatt 180 

acgtgtgcgt ggcgggtttc gcgggttgga agcggtggtt acggttaggg attagttgtc 240 

gtgtggggtt gtacgcggtg tttcgcgcga tgcgtagcgc gttggtacgt tttagtcggg 300 

tgcggttttt tttagcgcgt ttagcgggtg ttagttttcg tagtttaatg agtttaggtt 360 

ttttcgatat ggttcggttg ggttcgtgtt tcgttggttt tgggcgttag taagcgcggg 420 

tcgggcgggg ttatagggcg ggtttcgatt ttagcgtttt ttttaggatt tagattgggc 480 

ggcgggaagg agttgaggag agtcgcgtaa tggaaatttg ggtgtaggga ttgtggggtt ^^n 
cgaaggcggg gttgggcgcg ttttcgtaga gtttttttcg ttttgttttt tttttttttt 
ttcgtttttt ttttatattt tatttcggac ggttataacg acggcgatcg taaagtatta 

cgcggagata ttcgtgtttt tggaggttag ttttattgtg ttagaggaag agggttttta 720 

tattcggttt tggttttttt ggttcggttt gttgaagtaa tatatttggt ttatttattg 780 

ggtggggtag gaagtttcga gtttttattt ggggtgagga ggagggagat cggttagtag 840 

ttttatcgtt cgttttgttt tttattgcgg agattggggt ttcggtagag gttggatcgt 900 

gattttgagg tttaggggtg tattttgggt ggattttttt ggtatgggtg gtcggttttt 960 

agtaattgta gtttttattt ggttttgtta ttttgggttg ttaggatata agttttttta 1020 

tgtttttttt agtgtttgat ttggtatttt ttgtaggtag gtgggtattg aggatggtaa 1080 

tgtatgtggg ggatgtggga gtagggttta gaggtttaag gttttaggat atttttattt 1140 

gtagtaatat tatttatttt ggtatcgtga gtagcgttta gaagtttttg tattgtagta 1200 

agtatagcgg ggtcgttttg gagttattgt ttttagtata tttagtttgt aggttttagt 1260 

ttatttgggg gaaagttagg aaggtttgat tggttttgga aggtgggggt attttattta 1320 

tatttatgtt ttttgtattt tttttatttt ttttgttatt tttataggtt ttattttcgc 1380 

gtttgtagtc gtaggttttg ttttgagggg ttgaatatat gttggagttg gtgtttggta 1440 

attgtttgtt atttgttttt gttttttcgt tttagtcgtt tttagatttt tgggatttag 1500 

gagagagaag tggagagtgg taggaaggtg ttggtaaagt gggatagtgg ttttgagtag 1560 

ttaatttttt agtgtttatt tgttttaata ttaggttttt tttaggaggt tgggttttag 162 0 

ttagggttag atgggttagg aaattttgta agtgggttag gttgggtagt tggtttagta 1680 

gtgtgtttgt gaggaaggtt cgaagttgta agggtgttta gtggaggtta gtgtgatgta 17 40 

ggtgttggtt agggggttaa ggaaaaggaa ggggttgggt tgggttgaga atgtttgtgg 1800 

gggtttatgt tttattagtt ggtgtgttat ttgaggttta aggattgaaa agagtattgg 1860 

ggttgaggtg ggtgggtaaa gataaatagt agggacgtag tcggggtagg atggggaggg 192 0 

cggtattggg gttgtggggg ttggtgcgga gggagtttga ttttgagtag tcgttttttg 1980 

gtaaaatttg tgaggtagta gcgcgtttga gttttagggt ttagtagtag gttgtatagg 2040 

gcgatttata tttgttcgtt taatttgttt agtttttgtt gttttgaggg ggttatagta 2100 

tgttaacggt tgttttcgaa ttgttgtagt ttgtttgggg agaggaatta gtatattggg 2160 

tgtagacgtt gaattttttt taagtgagtt agttgtgggg gttgggagat tgattattgt 2220 

ttgggaatgg gagaatttgg gttgtaggat ttgtttaggt tatagggttg ttgattttag 2280 

agtagggtga gttttagtag tggatatatg ggtttggttt gttgtagagt ttaggtttag 234U 

gttaattttg gttgaggtat tttggtattt ttagtgggtt tggggatagg gtttgttttc 2400 

gtgtgtgtaa gttgtttttt tttattaaaa agatattttg aagtagtagt ttggggttta 2460 

ggttggtggg ggaggatttt attttttttt cgtcggtttt a 2501 

<210> 17 
<211> 2501 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapxens) 
<400> 17 
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tggagtcggc 
ttagggtatt 
aagtttattg 
taggttaggt 
agtttgggta 
tttttatagt 
tttttaggta 
tagtaaaagt 
agttttgagg 
gttagatttt 
attgcgtttt 
ttgggtttta 
aatttagttt 
ttggatattt 
tttggtttat 
gaaggatttg 
tattttatta 
gagcggttgg 
tatgtgttta 
aaatggtagg 
ttttagggtt 
atgtgttaga 
ttaagcgttg 
ttttggattt 
tttgtttgta 
gtagtttagg 
taagggaatt 
agttttagtt 
ttttttattt 
gttgttttag 
gtatagtaaa 
tcgttgtggt 
gcgggggggg 
ttaggttttt 
ggaggcgttg 
aaagttagcg 
gcgggagttg 
cgcgttgcgt 
tggttatcgt 
ttttatttgg 
gtttacgaga 
tagagggggt 



gggaaggagg 
tttttgatag 
aggatattag 
ttatgtgttt 
agttttgtag 
tggtttattt 
agttgtagta 
tgagtaagtt 
tttaggcgcg 
tttcgtatta 
tgttgtttat 
ggtgatatat 
tttttttttt 
ttgtagtttc 
ttgtagagtt 
gtgttggaat 
gtattttttt 
agcgagaaaa 
gttttttaga 
gagggtggag 
agttagattt 
ggtagtggtt 
tttacgatgt 
ttaagtttta 
gggagtgtta 
gtgatagagt 
tatttagaat 
ttcgtagtgg 
taagtgaagg 
taaatcggat 
gttggttttt 
cgttcggggt 
ttttgcgaga 
attgcgcggt 
aagtcggggt 
aagtacgggt 
gtattcgttg 
atcgcgcggg 
ttttagttcg 
ggcgtcgtgc 
gcggaagggg 
cggcggggat 



tagggttttt 
aggggggtag 
gatgttttag 
attattgagg 
tttaggtttt 
gaagagaatt 
gttcgagggt 
ggacgggtaa 
ttattgtttt 
gtttttatag 
ttttgtttat 
tagttagtgg 
tttggttttt 
gggttttttt 
ttttggttta 
aggtaggtat 
gttatttttt 
tagaggtaag 
gtaggatttg 
gggatgtagg 
ttttgatttt 
ttagagcggt 
tagaatgagt 
tttttatatt 



agttaagtat 
taaatgaggg 
gtatttttga 
agagtagagc 
ttcgagattt 
taggagggtt 
agaaatacgg 
ggggtgtgag 
gcgcgtttag 
tttttttagt 
tcgttttgtg 
ttaatcgggt 
ggcgcgttgg 
gtatcgcgtg 
cggggttcgt 
gtaaaggttt 
tagttaaggg 
agttttcgag 



ttttattagt 
tttgtatata 
ttaaggttgg 
tttattttgt 
tttattttta 
taacgtttgt 
agtcgttggt 
gtgt ggatcg 
ataagttttg 
ttttagtatc 
ttattttaat 
gatatgggtt 
tggttagtat 
tatagatata 
tttgatttta 
tggaaagtta 
attttttttt 
tggt aggtaa 
cggttgtagg 
aggt atggat 
tttt-taggtg 
ttcgttgtgt 
ggtattgttg 
ttttatatgt 
tgggaaaagt 
ttgtagttgt 
attt-taagat 
gggcggtaaa 
tttg-ttttat 
agggtcggat 
gtat-tttcgc 
gaggggacga 
tttcgttttc 
tttttttcgt 
gtttcgttcg 
tatgtcgggg 
gaagggtcgt 
taattttata 
tacgtatacg 
gtagtgcgcg 
gtagcgtagt 
gattaggttc 



ttaagtttta 
cgaagataaa 
tttagatttg 
tttggggtta 
ggtagtggtt 
atttagtgtg 
atattgtggt 
ttttgtataa 
ttaagggacg 
gtttttttta 
tttagtgttt 
tttataggta 
ttgtattata 
ttgttggatt 
attgaaattt 
gttgtttagg 
tttagatttt 
ttgttaagta 
cgcgaaggta 
gtgggtgggg 
ggttgagatt 
ttattgtagt 
taggtgaggg 
attgttattt 
at ggaaagat 
tgagggtcga 
tacggtttag 
gttgttgatc 
ttagtgggta 
gtggggattt 
gtggtgtttt 
aggagggaag 
gggttttata 
cgtttagttt 
gttcgcgttt 
gagtttgagt 
attcggttgg 
cggtagttgg 
tggtgcgatt 
cgtgagtagt 
cgtcgcgggt 

g 
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ggttattgtt 60 

ttttgttttt 120 

agttttgtag 180 

gtagttttat 240 

agttttttag 300 

ttggtttttt 360 

ttttttagag 420 

tttgttgtta 480 

gttatttaag 540 

ttttatttcg 600 

tttttagttt 660 

tttttagttt 720 

ttggttttta 780 

agttgtttaa 840 

agttttttaa 900 

attattgttt 960 

agaaatttgg 1020 

ttagttttag 1080 

aggtttgtgg 1140 

tgtttttatt 1200 

tataggttgg 1260 

gtagaggttt 1320 

tattttagaa 1380 

ttaatattta 1440 

ttgtgttttg 1500 

ttatttatgt 1560 

tttttgtcgg 1620 

gatttttttt 1680 

ggttaagtgt 17 4 0 

ttttttttta 1800 

gcggtcgtcg 1860 

gaagggtaag 1920 

gtttttgtat 1980 

ggattttggg 2040 

gttagcgttt 2100 

ttattgagtt 2160 

agcgtgttaa 2220 

tttttggtcg 2280 

tttgtggcga 2340 

ggtttcgcgc 2400 

taagtcgcgg 2460 
2501 



<210> 18 
<211> 2501 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 18 

agtataaaat 
aagttttgtt 
atttgaaaaa 
ttttttttgg 
ttttttattt 
attttttttt 
gttaaaggta 
gtgttttata 
gattgttgtt 



tgttttaagt 
agttttattt 
agttttaagt 
agacgataga 
tgttgtttta 
ttaatatgtt 
gtagtagtaa 
atgtttatta 
gtttttattg 



ttttgatttt 
ttattgaaat 
tttttttaat 
ttattatttg 
gtttattaat 
tttgaaataa 
agattttatt 
agaagttaaa 
aaattaagaa 



gtatttattt 
aggtcftatat 
gaatttgagg 
atatttatta 
aatttttttg 
atttagttta 
aattcgtaat 
gttataaagt 
cgtttttatt 



taaagattag 
ttaggtttaa 
tttttaaaat 
ggattaaata 
agggtaggaa 
atttcgaaag 
tttttattga 
tattgtttgt 
ttttttttta 



tgtttgtttg 
agttaaatgg 
gttttttaaa 
tttttttatt 
agtttgttag 
tataaatatg 
gttttcgaag 
ttgagaagtg 
gagagaatat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
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tagttttaaa 
attatgtttt 
ggttttaatt 
ataggagttt 
ggggtttacg 
taaagtatgg 
ggattttagg 
ggttagaaga 
gtagttttta 
tttggttcgg 
tgtgatattt 
ttttagtaat 
taaggttaag 
ggaggttacg 
cgttatatat 
^cgggtagtt 
ttttattatt 
tattttgttt 
gttagaaagg 
tgcgttagat 
gttggatatt 
atttttaacg 
acgaagagat 
taatagttgt 
gagtacgagg 
ttggtttttt 
tagtggtgaa 
agatgattga 
acgggtcgcg 
cgtatgttta 
ttttcgtaga 
agtgtaagtg 
gttatttaat 



gttttttttt 
gatttagatt 
aaaattattt 
aatagtttta 
gttttttttt 
gtcgtggtta 
attgtcgata 
tttttttgta 
taggttataa 
ttaaaaagtt 
ggagataagt 
atttttatgt 
aggcggtaga 
ggtaagtcgt 
cgttcgtagt 
acgatgaggc 
aaataacgtt 
tttttgggcg 
tcgtaagggg 
tattttagta 
tcgtattttt 
cgtaagcgta 
ttagtaattt 
cgttgaaggg 
tattgaggtg 
tggcgttaaa 
tcgtatcgcg 
gaattggtac 
ttatttaatg 
taacggcgga 
tcgtgtgttt 
gaggaatata 
ttaaaattat 



ttttaagtta 
tcgttagtaa 
attcggatat 
agtgaagaaa 
ttatgtatga 
gtttaattat 
tgagcgtatt 
tttttaattt 
aagtttggtc 
ggttgcgtag 
taacgttttg 
attggtatat 
gttcgaggtt 
tttgacgtag 
attcgtgttt 
ggcgatagat 
gggtttattc 
ttatttatat 
agaggaggag 
gaggtatata 
cgagttttta 
tattttttta 
atagagttga 
tggggttgga 
attggttgaa 
atgtcgttcg 
gcgggggaag 
ggagggagtc 
gcgcggatac 
ggtcgtcggg 
ttttatcgtt 
cgtagtgttg 
gtatgtagaa 



<210> 19 
<211> 2501 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic 



19/93 
attgtttaga 
agtttgaaat 
ggtatttatg 
ttttgaataa 
gacgagtttt 
tttttgtaag 
aatattgaaa 
agggtttata 
gtttaaggta 
atttttgtta 
taggacgttt 
aaagtttttt 
tgtacgagta 
acgttttatt 
agtttcgtag 
taggtatagg 
gggtcggaaa 
tttgcgggag 
tttgagaagc 
agttcggttt 
aaaacgaatt 
ggtagcgggt 
gaaatttgat 
tggcgtaagt 
ggtattttcg 
tggtaggggt 
ttatttagcg 
gagtcgggtt 
gtttttttgt 
ttttttgacg 
ttttttcgag 
ttttaatggt 
tatgcgaagt 



tatcgtttat 
ttaggtcgtt 
atttgattaa 
tgaatgatat 
gagtttttat 
ttaagttttg 
tgatgagtta 
tcgcggataa 
agagaatagg 
atgtttagga 
atatgttcgg 
ttattttagt 
gttttttttt 
agggtcgcgc 
tggcgtttga 
gttttatcgt 
attagagttt 
gttataagag 
gttaagtatt 
cggtattttt 
aataggaaga 
agtagtcgtt 
tggtatttaa 
tatagttgaa 
ttgagtattt 
tattcggcgg 
gttagttaat 
tatttaaggg 
tcgggtagag 
tgttagttag 
attttttaag 
atcgttaatt 
t 



taattttttt 
taacgttttt 
tatttatatt 
tttaatagtt 
taattatttt 
ttgtttgtag 
ggttgattat 
agattaggag 
ttttaaagtt 
ttttttgttt 
gtagtatttt 
cgcgattttt 
taggagtgaa 
gttcgtcgtt 
cgtcgcgttc 
ttttcggagg 
cgtcgatttt 
tagggttaac 
tttttcgttt 
gtttttattg 
gcggatagcg 
ttagggaggg 
gttgtttaat 
ggaagaacgt 
agacgttttt 
ttggacgaga 
gttattaaag 
ttacgattta 
gtatgtatag 
gttttttttt 
ggttgtttgg 
aagtaaggaa 



600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2501 



DNA (Homo sapiens) 



<400> 19 



aatttcgtat 
tattattaag 
tttcggggga 
acgttaggga 
ggtaaagagg 
gagttcggtt 
tcgttggata 
aatttttgtt 
acggaagtgt 
agtttacgtt 
agttaaattt 
tgttcgttat 
tggttcgttt 
ggaatcgggt 
cgttttttag 
tttttcgtag 
tttttcggtt 
ttttgtgttt 
attacgaggt 



gttttgtata 
ataatattac 
gagcggtaaa 
attcggcggt 
cgtgttcgcg 
cgattttttt 
atttttttcg 
acgaacgata 
ttttagttaa 
atttagtttt 
tttaattttg 
ttagaaggat 
ttaggagttc 
ttgtgtgttt 
gttttttttt 
aatgtggatg 
cgagtggatt 
ggtttgtcgt 
tgagtacgaa 



tataatttta 
gtatattttt 
gaaatatacg 
tttcgtcgtt 
ttattgagtg 
cgtattagtt 
tcgcgatgcg 
ttttggcgtt 
ttattttagt 
attttttagc 
tgggttgttg 
atgcgtttgc 
ggggaatacg 
ttgttgaggt 
tttttttgcg 
acgtttaaaa 
tagcgttatt 
cgttttatcg 
tattacgagc 



aattaagtgg 
ttatttatat 
gtttgcggaa 
gtgggtatgc 
acgcggttcg 
tttaattatt 
gtttattatt 
agaagagtta 
gtttcgtgtt 
ggtagttatt 
ggttttttcg 
gcgttagaga 
aaatatttag 
gatttggcgt 
gtttttttaa 
gaagtaagat 
tggtggtgga 
tagttattcg 
ggtatgtggc 



tttttttatt 
tttaaataat 
aaggagaagg 
gttgtatatg 
ttaagtcgta 
tttttgatag 
gtttcgttta 
aggaaacgtt 
tacgtttttt 
gattggatag 
tttttttttg 
tcgttgttcg 
ttaataggag 
agagcggagg 
cgttggtttt 
ggaagtcgac 
gttttcggag 
cgaacgcgac 
ggacggcgag 



tagttaacgg 
ttttaaaagg 
tttgattggt 
tttttgttcg 
gtttttaagt 
tattagttgg 
gtcgtcgaat 
tagatgttta 
ttttagttgt 
tttgaatgtt 
aagcggttat 
ttttttttat 
tagagatgtc 
aggtgtttgg 
gtttttgtgg 
gaggttttag 
ggcgatgggg 
gttaggcgtt 
cgcgcggttt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
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tggtggagcg 

ttgttcgtgt 

agggggattt 

taagcgtttt 

ttgataggaa 

ttgttttgga 

gtgtaggttt 

attttagtgt 

gtttgtagag 

taggattcgt 

attatttagg 

ttataaatat 

aattttagat 

gtttgaataa 

aaatggaagc 

ggttttgtga 

aattacgagt 

ttaagttgaa 

ttagagaagt 

ttgataggta 

attttaggtt 

aatatgtatt 

ggaatgaata 



tttgcgttag 

aggtttcggg 

tgtatattag 

gtaaggcgtt 

tttacgtaat 

cgattaggtt 

tgagttggag 

tggtgcgttt 

aatggttgga 

tttatatatg 

atttttttat 

tatattcgaa 

tttattaacg 

ttggtttagg 

gtttttggtt 

ttttggtttt 

tagtaaagtt 

tttattttaa 

tgttgatgag 

ttaaatggtg 

tattaaaaag 

tattttagtg 

tagaattaaa 



ggcgatttgt 

ttttgtcgtt 

tgtatggagg 

gatttatttt 

tagtttttta 

tttgtggttt 

gtgtaagaag 

atgtcggtaa 

ttgattacga 

agagaaaagg 

ttggaattgt 

tggatagttt 

gaatttgaat 

agagggaaaa 

ttagtagggg 

ttggtggata 

tttgttgttg 

agatatattg 

ttaaaatagt 

atttgtcgtt 

gatttagaat 

agggtggagt 

gatttggggt 



20/93 
tcgtggtttt 

ttttggtttt 

tgttgttgag 

tagatattat 

atcgagttag 

atgagaatta 

attttttgat 

ttttagagtt 

tttatatttt 

tcgtaagttt 

tgagttttta 

tgattaagat 

tagagtatgg 

ttttaaaatt 

taataatagt 

ttatggaata 

ttgtttttga 

aggaaaaaaa 

aaaataagga 

tttaaaaaga 

tttttttaaa 

taataaaatt 

agttttatgt 



-ttttattttt 

<gaagggtcgc 

sgaggtattg 

aaggtagagg 

^gattttaaa 

■ttttttggtt 

-tataattaat 

tttgtagata 

gaggatgatt 

taattgttgg 

"tgatgtagat 

tagaggcgtt 

tgaaagggtt 

aatatttttt 

ttatttttta 

ttttcgagaa 

ttatatttgt 

tttaatagat 

agatgaaaaa 

atttgagaga 

tttatttaat 

ttaggtaaat 

t 



gaagagagag 

ggttggggtg 

ttcgagtatg 

attttgagta 

gtttattttt 

tttattcgcg 

ttgatttatt 

gtagggttta 

ggtgagaatt 

aatgttattt 

gttaattaga 

aggcgatttg 

aatggacgat 

ttaagaaaag 

gataaataat 

tttagtgaag 

attttcgaag 

ttttttgttt 

atatttgatt 

tattttaagg 

tttaaatttg 

attaattttt 



1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2501 



<210> 20 

<211> 3838 

<212> DNA 

<213> Artificial Sequence 



<220> 



<223> chemically treated genomic DNA (Homo sapiens) 



<400> 20 

gtagtaggta 

gtaaagtgat 

gagtttcgtt 

ttgtttttcg 

ttttagtaga 

gtgatttatt 

gtttaggagt 

ttttttagat 

atttattttt 

attttatttt 

gttagggtga 

atattatggg 

taagtaatgg 

aaaggaagag 

atatttttgt 

gttttgggtt 

gacggagttt 

atttttattt 

taggtacgcg 

atgttggtta 

gtgttgggat 

cgtttataat 

cggtttagat 

ttagttattt 

gagttttatt 

tgagtcggta 

agtggttttt 

tattgtttat 

gaaaaagcgc 



tttgtttaag 

cgttgttttt 

ttgtcgttta 

agtagttggg 

gacggggttt 

tatcgcggtt 

ttatttatat 

ttgtttttat 

tcggagggtt 

attgagcgga 

tcgagattgg 

ttttttagtt 

aatgaatagg 

tgaggtagga 

ttgtcgtttc 

taggtttttt 

cgtttagtcg 

ttcgggttta 

ttattacgtt 

ggatggtttc 

tataggcgtt 

tattgagacg 

tttttttttt 

taatttttta 

ttttcggtgt 

ttttagtagt 

tttatcggga 

tggtcgcgtg 

gtatatttgg 



tttgatggaa 
gttttttttt 
ggttggagtg 
attataggcg 
tattatgttg 
ttttaaagtg 
gggagtttgt 
atttttgtta 
tatgttttta 
gttagaaata 
gtgattttat 
aaaaatttaa 
aaggcgaaat 
agggtttaaa 
gttagtcgtt 
tcgttcgtta 
tttaggttgg 
agcgattttt 
tagttaattt 
gatgttttaa 
agttattgcg 
tagtgaagta 
ttttaatttt 
tttttttttt 
aattaattta 
gaattgtatt 
ttttttttta 
ttttgttaat 
ttttgggagc 



ggattttttt 
ggagattatt 
tagtgtcgta 
cgcgttatta 
gttaggttgg 
ttgaaattat 
ttttaaagat 
aataggagga 
atattaattt 
tgattaggtt 
ggtgttttaa 
agtagtggat 
tagagtttaa 
tgtaggtttt 
tttacgcggc 
ggtagtgggg 
agtgtagtgg 
ttgttttagt 
ttgtattttt 
cgtcgtgatt 
ttcggtttta 
tttattataa 
cgtttaaggg 
ttggacggcg 
gaatgaattt 
taaaatttta 
cgtttttttt 
tcgatgtacg 
gcgcgtttaa 



agttttttta 
tattttattt 
atttcgattg 
cgttcggtta 
t ttcgaattt 
aggtatgagt 
t attatttgg 
agtgaatcgc 
t agtatagtt 
a cgattataa 
cgtgtgggtt 
aaagtatttg 
agcggtagga 
t cggaggata 
g cgggaaaac 
t-ttttttttg 
cgtgatttcg 
tinttcgagta 
a<gtagagacg 
c^gtcgtttc 
g-ttaggtagt 
aattttagga 
a-ttcgttttt 
tcggggaaaa 
tttcgttttt 
ggaattgagc 
togtgtcgcg 
tcggttaggg 
ccfttagttag 



tatatattat 60 

ttttgagacg 120 

attgtaattt 180 

atttttgtat 240 

ttgatagtaa 300 

ttttatattc 360 

tgttagggta 420 

gttttttttt 480 

aaagaaaatt 540 

tttcgtgtgt 600 

ttgattgatt 660 

cgatttaaaa 720 

taaataggaa 780 

agtcgtcgtt 840 

ggtcggtttc 900 

ttttttttga 960 

gtttattgta 1020 

gttgagatta 1080 

ggtttttatt 1140 

ggttttttaa 1200 

tttaatcgag 1260 

ggtcgatcgt 1320 

attttttatt 1380 

taagttgttc 1440 

gcgtgtttag 1500 

gaattttttt 1560 

ttttagttcg 1620 

taaagatcgc 1680 

tagtaggagg 1740 
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cgcgcgaggt 
tcgttttttt 
tgggttacgg 
gagggcggtt 
gaattgggcg 
gttagttgat 
tagttaggat 
gcgtcggggt 
ttatttttag 
attaggtggt 
aattcgagga 
agggaggtaa 
aggagatatt 
gtaaggtgta 
ttattaagga 
cggcggcggt 
tgtttatttt 
gtattttcga 
atcgtatggt 
ttaataagcg 
gttcgtttac 
cgtttattac 
agtcggtgga 
tgttggtggg 
acggtaagga 
tgtaggcggt 
acgtgatttc 
agaggaatat 
agagtagcgt 
tgttgggtaa 
aggttatttt 
tcggtaagga 
ttgatcggat 
gagtcgcggt 
acgagaaatt 



attacggttt 
gttttttggc 
gttagttatt 
tcgggagcgg 
cggggagttg 
ttcgcggagt 
gtttgttcgt 
tttttaatat 
ttacgtggtt 
tatgaatttt 
tgttatagtg 
gtttaaagtg 
ttttatggtt 
tagcgcggtt 
cgtaggtatt 
tatcgtttac 
tgatttgggc 
ggtgaagttt 
gagttatttg 
cgtcgtgagg 
gtaggcgagt 
gcgcgttcgt 
gaaggcgttg 
cggttttatt 
gttgaataag 
tatttttatc 
gttgtcgttg 
tacgattttt 
attggtgtag 
gttcgatttg 
cgatattgac 
aaataaaatt 
ggtgtaggag 
taaaaacgtt 
gaggggtaag 



ggcggtcgag 
gggggtcgga 
tcgatttagg 

attgggtttg 
agttgttggt 
ttattttttt 
ggttcggtta 
ggtaaggtgg 
tttacggata 
attaatatta 
tagtcggata 
taagtagagt 
tttacgaaga 
ataacggttt 
attacggggt 
ggtttggata 
ggtggtattt 
acggtcggcg 
gcggaggagt 
cggttgcgta 
atcgagatcg 
ttcgaggagt 
cgcgacgtta 
cgtattttta 
agtattaatt 
ggcgataaat 
ggtatcgaga 
attaagtaga 
gtatacgagg 
atcgggattt 
gttaatggta 
attattatta 
gcggagcggt 
ttggagtttt 
attagcgagt 



21/93 
agttagggag 
gtttcgtttt 
taagtttgtg 
ggagttttta 
agtgttcgtg 
ggttttttcg 
tcggtatcga 
agattatcgt 
tcgagcgttt 
ttttcgacgt 
tgaaatattg 
ataagggrgga 
tgaaggagat 
cggttt3ttt 
ttaatgtgtt 
agaagggttg 
tcgacgtgtt 
atatttattt 
ttaagcgtaa 
tcgtttgcga 
attcgtttta 
ttaatgtcga 
agttggataa 
agatttagaa 
tcgacgaggc 
tagagaatgt 
tagttggcgg 
cgtagatttt 
gcgaacgggt 
tttttgcgtt 
tttttaacgt 
atgataaagg 
ataaatcgga 
atatttataa 
aggataaaaa 



gaattttatt 
tcgtttaatt 
gtggagttgg 
gaggcggtta 
gtgtttggtt 
ttttaacgtc 
tttgggtatt 
taacgattag 
tatcggcgac 
taagaggttg 
gtcgtttcgg 
gattaagatt 
cgcggaagtt 
taacgattcg 
gcgtattatt 
cgcgggcggc 
tattttgatt 
gggcggtgag 
gtataagaag 
gcgcgttaag 
cgagggcgtg 
tttttttcgc 
gggttagatt 
gttgttgtag 
ggtggtttat 
gtaggatttg 
tgttatgatt 
tattatttat 
tatgattaag 
tcgcggggtt 
tatcgtcgtc 
tcgtttgagt 
agatgaggcg 
tattaagtag 
taagattttc 



<210> 21 

<211> 3838 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 

<400> 21 



tatataacgg 
tgaaatttgt 
aagagtttgt 
taagaatcgg 
cgaggtggtc 
gttcgttttt 
atttattcgt 
ggtaatcgta 
gtcgttaaga 
attggacgga 
gtggtgagcg 
ttttttttag 
tatttggggg 
tagcgttagg 
aacgagttta 
gagaagaacg 
atcgaggatg 
gatttcgata 
gatattgggt 
cgtattttga 
gatttttata 
gggattttgg 
taggagatcg 
gattttttta 
ggcgtcgcgg 
ttgttattcg 
ttatttatta 
tcggataatt 
gataataatt 
ttttaaatcg 
gataagagta 
aaggacgata 
aatcgcgatc 
acggtggaag 
gataagtg 



1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3838 



tatttgtcga 
tttatcgttt 
tcgcgattcg 
tcgtttttgt 
tttttgtcgg 
atttggggga 
ttattgtttt 
ttgttcgagt 
atgagtgggg 
agtagtagta 
gcggcgttat 
aagaaatttt 
attttttgga 
agggtttcgc 
tagaagttta 
agggtgcgtt 
ttaatgtttt 



ggattttgtt 
gtttgatgtt 
ttttattttt 
ttagacgatt 
cggcggtaac 
tttcgcgagg 
tggttatggt 
aggtggtgaa 
ttatgatatc 
ggttttgtat 
aggttatcgt 
gtagtagttt 
tttggttttt 
gaaagaggtc 
cgttttcgta 
tggcgcgttc 
ttttgtgttt 



tttgttttgt 
gtaggtatag 
cgatttgtat 
tttgttattg 
gttaaggatg 
cgtaggggga 
tcgttcgttt 
ggtttgcgtt 
gttagttgtt 
attttttgat 
ttcgtcgggg 
ttggattttg 
gtttagtttg 
ggtattgagt 
gagcgagtcg 
gtaagcggtg 
gcgtttgaat 



tcgttaattt 
gattttaggg 
cgtttcgttt 
gtgatggtga 
ttattggcgt 
atttcggtta 
tcgtatattt 
tgtttggtgg 
tcgatgttta 
ttgtcgtcga 
ttgatgtttt 
gggatacgag 
gcgtcgcg-ta 
ttttcgaagc 
atttcgatgt 
cgtagtcgtt 
tttttcg-fcta 



tgttttttag 
cgtttttggt 
tttgtattat 
ttttgttttt 
taatgtcgaa 
ggtcgaattt 
gtattagtac 
ggatcgtggt 
gcgataacgg 
tgaggatggt 
tgtttagttt 
tggagtcgtt 
gcgttttttt 
gggcgcgcgt 
tcgtttgcgt 
ttacggcgcg 
ggtggtttat 



tttttcgttt 
cgcgattcgg 
tcggttaatg 
tttatcggtg 
ggtaatttcg 
gtttagtagg 
gttgttttgg 
gttttttttg 
ggttacgtcg 
cgtttgtatc 
tttgtcgttg 
tattagtacg 
tatcggtttt 
gatggacgta 
ggacgagttt 
tttgttgggt 
tatgcggttg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
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tcgaagtttt 

ttttcgatgg 
tttttttcgt 
ggttcgttga 
tggcgttgcg 
tttaggtagg 
gggaagaagg 
tttattattc 
cgtttaatta 
ttggcggcgt 
cgattgtttt 
gaataggtgg 
aggcgagcga 
ttatttcgaa 
ggtttttata 
aaattttttt 
agattttaag 
gttatgtaaa 
ttttgttgtt 
ggtttttgtt 
gattgaggcg 
gagagttcgt 
gagtacgtag 
gtagtttgtt 
tggggggtga 
ggtcggtttt 
cgattaaaat 
gggaggtcga 
tgaaagttcg 
gttttagtta 
tagtgagtcg 
aaaaaaaata 
ggtcgatcgt 
cggcgatttg 
tttgtttgtt 
ttaggtcgta 
ttagttaaaa 
atacggggtt 
ttttttttgg 
aaaggagcgc 
ttttggtatt 
gtgtggaggt 
gttgttagaa 
ataaaaatta 
gttgtagtta 
ttttaaaaaa 
aatatgtgtg 



tatcgtttag 
ttaggatgga 
cgttcgcgta 
tgatgcgtag 
agtcgttgaa 
ttttcgcgat 
ttttggtttt 
ggaacggtta 
gttttttggc 
cgtcgatgag 
ggtcgttggc 
tgtttaggtc 
cgttaggacg 
ttaagtatta 
gtcgtttttg 
agttttatta 
ttggacgagg 
tgaggttttt 
ggttggcgtt 
ttagtcgacg 
cggtacgggg 
ttaatttttg 
gggcggagga 
tttttcggcg 
gggcggattt 
ttgggatttt 
tgtttggttg 
ggcggtcgga 
tttttattaa 
ttcgggaggt 
agattacgtt 
aaaaaaaatt 
tttttcgcgt 
tttttcgagg 
ttgtcgtttt 
agtgttttat 
tttatacgtt 
gtgatcgtga 
ttgtgttgag 
gatttatttt 
aggtaataat 
ttatgtttgt 
gttcgaggtt 
gtcgggcgtg 
gtcgagattg 
ataaaataaa 
gggaggttgg 



gtgggtgtcg 

tacgtcgaaa 

gttttttttg 

tatattgagt 

ataggtcggg 

tttttttatt 

ttttttgtat 

gtgttttata 

gtcgaagatg 

gcgttcggtg 

gatgattttt 

gatgtcgata 

ggaaaattag 

cgggtattat 

ggaattttta 

taggtttgtt 

ggcgggattt 

ttttgatttt 

aggcgcgcgt 

tgtatcggat 

aggaggcgtg 

aggttttaaa 

atttattttg 

tcgtttaagg 

tttggacggg 

atggtgggtg 

gggtcgggcg 

ttacgacgtt 

agatataaaa 

tgaggtagga 

attatatttt 

ttattgtttg 

cgcgtgaggg 

agtttgtatt 

aaattttggt 

ttattgtttt 

gaaatattat 

tttagttatg 

gttaatattg 

tttttgttta 

ttttagaagt 

agttttagta 

agtttggtta 

gtggcgcgcg 

cgatattgta 

tggtttttag 

ggaagttttt 



22/93 
tcggtcgtgg 

gtgttatcgt 
tttaggtcgt 
ttcgtgatgg 
atcgttatga 
ttcgtgagga 
tttatttgta 
ttcgattgta 
gtgttggtgg 
ttcgtgaagg 
attttgttat 
gtcgggttac 
ggagatgaat 
tagtaattta 
gatttaattc 
taggtcggag 
cggttttcgt 
cggtcgttag 
ttttagagtt 
tggtagggta 
gaaggggatt 
tgtagtttat 
agttggttgt 
ggagggaata 
gattaaagaa 
ttttattgcg 
tagtggttaa 
aagatatcga 
attagttggg 
gaatcgtttg 
agtttgggcg 
gcgggcggag 
cggttggcgg 
taaatttttt 
ttcgtttttt 
gagtttttga 
aaagttattt 
tttttgattt 
gaggtataaa 
ataggaatgt 
aggtttttat 
ttttgaaagg 
atatggtgaa 
tttgtagttt 
ttttagtttg 
gaggaagtaa 
ttattaagtt 



attttatttc 

ttaggttaaa 

aggcgatggt 

tgtttgcgtt 

tcgcgttgtg 

ttatggagga 

ttttgggttt 

ttgtggtatt 

ggtttatggt 

ttacgtagtt 

gttggaagat 

gggtagatat 

ttcgcggagt 

gtttttcgcg 

gttttcggga 

tgattggttc 

taggagatag 

gtcgtggtgt 

aggtgtacgc 

cgcggttaat 

tcggtgagga 

tgttagggtg 

atcgaagaaa 

gggaattggg 

aagaaaaagt 

ttttagtggt 

cgtttgtaat 

gattattttg 

cgtggtggcg 

aattcgggag 

attgagcgag 

agaatttgag 

gacggtagat 

ttgttttatt 

tgtttatttt 

ttggaaaatt 

agtttcggtt 

cgtttaatgg 

tttttcgaga 

gaggataggt 

ataaatgggt 

tcgcggtagg 

atttcgtttt 

tagttattcg 

ggcgatagaa 

agatagcgat 

tgaataggta 
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gaagatgtta 1080 

gatgagtacg 1140 

cgtcgtcgtg 1200 

tttggtggtt 1260 

tattttgttt 1320 

tatttttttt 1380 

gtttttttcg 1440 

ttcgaatttt 1500 

tatttggttt 1560 

99999^^99^9 1620 

ttcgacgtac 1680 

tttgattgaa 1740 

taattaacgg 1800 

tttagttttc 1860 

tcgtttttat 1920 

gtgatttaat 1980 

aggggcggtc 2040 

ttcgcgcgtt 2100 

gttttttcgc 2160 

gagtagtgcg 2220 

gagttattgg 2280 

tcgatttatt 2340 

taaagttcga 2400 

gtggttgggg 2460 

ttgaatcggc 2520 

tgtgagcgtt 2580 

tttagtattt 2640 

gttaatatgg 2700 

cgtgtttgta 2760 

gtggaggttg 2820 

atttcgtttt 2880 

tttagggcga 2940 

aggggtgtgg 3000 

tttttttttt 3060 

attgtttatt 3120 

tataatataa 3180 

attttggtat 3240 

aatggaatga 3300 

aggtagatga 3360 

ttggaaaata 3420 

ttttggacgg 3480 

tggattattt 3540 

tattaaaaat 3600 

agaggtagag 3660 

cgagatttcg 3720 

tattttatat 3780 

tttattat 3838 



<210> 22 

<211> 2893 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 22 

ttttggtttt 
ggagggggag 
gcgggaggcg 
ttatatggtt 
acggcgggcg 



agatatagtt 
gattttttta 
tttcgttttt 
ttaggtaagt 
ttgtcggtta 



aagttgttat 
agaggtgaga 
atatttattc 
aataataaaa 
aatttggaag 



aataattagg 
aggggtttgc 
gtttttttta 
taatacggta 
gggaaggagt 



gggatttaga 
ggtttcgttt 
atttaggtcg 
ttttagttaa 
ttaggtagtc 



gggagtatta 
ttagtcgagg 
gggagggtat 
tgttgcgtgt 
gcggaggacg 



60 

120 
180 
240 
300 



BNSDCXID: <WO__20050498eiA2_l_> 



wo 2005/049861 



PCT/EP2004/012740 



gggttgaggg 

tatagttttt 
ggcgtcgtta 
tttaggtgaa 
tttacgttaa 
acgggttcgg 
tcgtaggcgt 
aatgtgcgga 
cgcgcggggg 
tttgttgttg 
aaggggttag 
aggtgagttg 
cggcgttttc 
tcgtttagtt 
ggcgggtggg 
tggagagtag 
gtttgttggt 
aggttgtgtt 
ggggtatcgc 
tttggatttt 
cggggcgcgg 
tcgcgtatgt 
gcgttcgttt 
ggtttcgttt 
cgttcggcga 
tttgttcgtt 
ttgcgttttt 
cgttatttcg 
tttttcgttt 
tagttagatt 
gtagattttt 
tgtttcgaag 
cggtttgatt 
gtttttcgga 
cgtttttatt 
gtttgtagat 
ggtgtagttg 
atgaattttt 
ttttttttta 
cggtcggggt 
gtgatttagt 
tatttttgaa 
gttaggttgg 
ttttagacgg 



ggatgcgagt 
gtagcggtcg 
cgtagtgttt 
agcggtcggt 
gggcgaaaaa 
cgcgtagtcg 
ttaggagcgc 
agtgcgtgtc 
tcgcgggcga 
tggagattgt 
tcggaggggt 
gggcgttgcg 
ggcggattcg 
ttagtggata 
ggttcggtgg 
tcggttttgg 
taggttggga 
gcgggagttt 
ggtcgcgatt 
tttttttttt 
gacgtcgcgg 
ttcggggtta 
ttgcgttagt 
tttgtcggtt 
ggatcgtttc 
tgttcgtatt 
cggttatttt 
ggttttattt 
tagttgtttt 
tttttaggag 
ttttagtttt 
tttcggtcgg 
ataggtttta 
aattgggcgg 
attcggttgc 
tgggagtttt 
gacgatatta 
aaatttggtt 
ttgtttcgtt 
ttgggatggt 
gatttcgatt 
tgaaggtatg 
gtatttggtt 
ttt 



taggttttcg 
tacgcggcgt 
tagtagttcg 
ttgaaagtgt 
gtagtttcgt 
ttcgtgcgtt 
gttggcgcgc 
gtcgggggtc 
ggaggaggaa 
attgtcggtt 
gggttatagc 
gggtcgggta 
gttttagggg 
tagttagaaa 
aggcggagtt 
ttttagtcgt 
ttcgcgtttg 
cgcgcgcggg 
ttattttgta 
ttttttcgtt 
gcgggacggc 
ggagtcgtgt 
tttttaaatc 
tcgtttttag 
ggttttgttt 
tgttttagta 
tcggattttt 
tttgtcgtta 
tatattcgtc 
gttatagaag 
tgttttattc 
tcgcggtttt 
gaggaatttt 
ggtcgggtaa 
ggaagaaatt 
ggatttggat 
aattggagtt 
ttttagtttt 
aggtatttgt 
gggcggtcgg 
gtcgtgcgag 
tgaggagttt 
attggtttta 



23/93 
cggtttacgg 
tggcgtagcg 
aagaggtagt 
acgcggatgt 
tggcggttgt 
tcgtgtacgt 
gtgatgcgtc 
ggggtcggga 
gaggaggaag 
gttatttggt 
gttcgggggt 
ggtgtgcgtc 
gcgagtacgg 
atgggttttg 
cggttttcgg 
tcggtttcgg 
gtttgggcga 
gggcggtttg 
gttttcgagg 
ttttcgttta 
ggggggtttc 
agttgttacg 
ggttcggagg 
ttttattttt 
tttttttttt 
ttcgtttttc 
ttttcggatt 
ggtttttttg 
gggggtagag 
gtgtttttaa 
gtcgtcgacg 
tggttttggt 
tggcggcgcg 
ggtttttggt 
gaggttgggg 
ttcgtttttt 
tagtgaaaaa 
tttttttttc 
tttttaaaga 
tggtcggggt 
gttatggagt 
tagtattata 
tattgggata 



tggttacgat 
gggtttttag 
cgaagt tttc 
tcgtgggttt 
cgcgtattag 
ttaggggttt 
ggtaat cggc 
tcgcggggta 
gttttggtcg 
tgtgtgttat 
gcgttgcggg 
ggtcggataa 
agtatt aagt 
tatttcgcgg 
gtagta-tcga 
ttcgtcgttt 
tttggg-ttag 
ggtggggtcg 
ttcgtt cgat 
gggttcggtt 
ggggcg-tttc 
gtcgtagttc 
cggggt-tggc 
ggtttttttt 
tggattt:ttt 
gaggggtittt 
tggcga-tttc 
ggacgcgttt 
ttttgt-tttt 
ttttgagttt 
tttttagtcg 
tcgggttittt 
ggcgttiitta 
ggtttcgatt 
aggggt-tggg 
tcgttttitat 
atggtg-tatt 
gatttt-tttt 
ttgttt-tttt 
tgtaat-ttgt 
aggtgt-fctgg 
aggggttiata 
tattgt-tttt 



gcgttggcgg 
tatgcggcgc 
gcggttgtta 
cgaggttatt 
gaaggtgttt 
ttagtagaat 
gtgcgaacgg 
cggtcgcggg 
tcgtcggggt 
tattttatag 
agagataaag 
tttcggaggg 
tcgcgcggat 
agtttttttc 
gaggggggcg 
cgcgttcgtc 
ggtcggagaa 
gcgagggtta 
ttttggttgt 
tatttggcgg 
ggggcggttt 
gttttgttcg 
gacggcggga 
ttcgcggtgg 
cgcggggttt 
ggtttcgatt 
gattttgttt 
tgatatattt 
tttttttttg 
gattttattc 
ttcgttttgt 
cgggaagcgg 
tttcggttta 
gttttttttg 
atttgtaatg 
tttggggaga 
tttagacgtg 
ttatagattt 
attatatata 
atacgtgttt 
ttgtttcgtg 
taaaaatttg 
tatagatagt 



360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2893 



<210> 23 
<211> 2893 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 23 



aagtcgtttg agagttgttt gtagagggta gtgtgtttta gtgtgaggtt agtaattaag 60 

tgtttagttt agttaggttt ttatgtggtt ttttgtgatg ttggggtttt ttatatgttt 120 

ttatttaaaa atatacggag tagttaggta tttattttat ggtttcgtac gataatcgga 180 

attattaaat tataaatacg tgtgtaaatt atagtttcga ttatcgatcg tttattattt 240 

taagtttcgg tcgtgtgtgt ggtgggaagg tagtttttga agggta<gatg tttgacggag 300 

tagtaggagg gggaaattta tgaggaaggg gtcgggggag aggagggtta ggaaattagg 3 60 

tttggggatt tattacgttt gagaatgtat tattttttta ttgggtttta atttgatgtc 420 

gtttagttgt attttttttt aaaatgaaga cggggaaggc gagatttagg tttagagttt 4 80 
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ttaatttgta 

ggtagtggga 

gttttcgagg 

tgtggttagg 

gggtttcggg 

ggagggggtt 

ggggatttgg 

ttggggcgga 

attcgaggta 

tcggaaggcg 

ataggcgggt 

ttttcgtcgg 

agggggcggg 

taggggcggg 

ggagtatgcg 

gtttcgcgtt 

aggggagttt 

gtcgcgatgt 

cgtagtatag 

ttggttagta 

cggttgtttt 

gtttttattc 

tgaggttgaa 

gtcgggagcg 

ttttagttta 

cggttggttt 

ttatagtagt 

cggttttcgc 

attttcgtat 

tggacgtttg 

gcgtcgagtt 

tttttagcgt 

gtttttattt 

acgtggcggc 

tgtaggagtt 

ttttttttaa 

tagcgttcgt 

tggaattatg 

aggcgttttt 

gttttttttt 

tttggagtta 



agttattgta 

gcgtagggag 

aattgggtcg 

tcgtcgtttt 

atagtagggc 

tacgggtggg 

ttgtagggga 

ggagggtgtg 

gcggggtaaa 

tagggtcggg 

agagggtttc 

acgttatcgc 

gtttttcgtc 

cqtcgaatag 

cgagagtcgt 

tcgtcgttag 

agggtagtta 

ttttgatttt 

ttttttttcg 

ggcggcgggc 

ttacgttttt 

gtcgggaaga 

cggattcgcg 

tcgtttttcg 

tttttttgtt 

tttttgtagg 

agagtttcga 

gcgttcgcgg 

atttcgttcg 

cggattttat 

cgtgggtatt 

gaagatggtt 

ggatggtagt 

gtcgcgtcgt 

gtgtcgttag 

tttcgttttt 

cgtgtacgta 

tgggtatttt 

cgttttcggt 

ttttggtgtt 

gga 



aattttagtt 

ggtagtcgag 

gggtggaggc 

tcgggaagtt 

gggcgattga 

gttaggttta 

ggagaggata 

ttagggcgcg 

atcggggtcg 

gttagagttt 

gcgggagggt 

ggaaagagaa 

gtcgttagtt 

agcgagttgc 

ttcggagcgt 

gtgagtcggg 

ggagtcgggc 

cgtcggtttt 

gttttagttt 

gcggggcggc 

ttttcggtgt 

gtttcgcgga 

cggatttggt 

gagttgttcg 

tttttcgtag 

atggtagtat 

cggcggttag 

tcgtgtttcg 

tacgtcgatt 

tgggggtttt 

tttttggtgc 

tcgggattta 

cgcgagagtt 

atgttggggg 

cgtatcgtgg 

cgcgattatt 

gtattaattg 

tttcggtttg 

tggagacgag 

ttttttgggt 



24/93 
tttttttagt 

gttattaggg 

gttcgcgtcg 

cgagttaaga 

gggcgtcgac 

gggttgggga 

gggttttgtt 

ttttaagagg 

ttaagttcga 

ttcgagaggc 

ttagaagaga 

attaaaagtg 

tcgttttcga 

ggtcgtggta 

ttcggagttt 

ttttgggcga 

gagtttcggg 

atttaggtcg 

aaatcgttta 

gagtcggggt 

tgttcggagg 

gtatagagtt 

gtttcgtgtt 

gtcggcgtat 

cgtattttcg 

ataattaggt 

aatttttttt 

cggtttcggt 

atcggcgtat 

tgagcgtgta 

gcgatagtcg 

cgagtattcg 

tcgattgttt 

tttcgttgcg 

ttatcgtggg 

tgagtttttt 

ggatgtcgtg 

ggttggaggg 

gtcgtagatt 

ttttttggtt 



tttagttttt 

attttgttcg 

ttaggggttt 

ttagagatcg 

ggcgggtgga 

tattttttgt 

ttcggcgggt 

gtttggcggt 

aggaggggtt 

gggtgttggg 

gggaaatagg 

gagttggggg 

gtcggtttaa 

gttgtacggt 

ttcgtcgttt 

ggaggcggga 

ggttgtagaa 

tttttcgcgc 

gattaggcgc 

cggacggttg 

tcggatttcg 

tattttttag 

cgttttttag 

atttgttcgg 

gacgttatgg 

ggtagtcgat 

t-ttttttttt 

ttcggttttc 

tacgcgcgtt 

cggggcgtac 

ttagcggaat 

cgrtgtatttt 

tttcgagttg 

ttagcgtcgc 

tcgcgagaat 

ttttttttag 

t-tattttgtt 

a^cggatggg 

tttttttatt 

gttgtagtag 



ttcgtagtcg 

gtttcgttta 

ttttgaagtt 

cggtcggtcg 

gtaggggtta 

ggttttttag 

gtggagatag 

agaaagtgga 

cgagaagtgg 

gtaggtgcga 

gtcgaagcgg 

cggggtcggt 

aagattggcg 

ttttggtttc 

cgttcgcggc 

gggaggaggg 

tggggtcgcg 

gcggggtttt 

ggattttagt 

gagttagaat 

tttttatcga 

ttgtgtttat 

ggtcgggttc 

tttcgtagcg 

tttatttttt 

aatgtagttt 

ttttcgttcg 

ggcgatacgt 

agcgcgtttt 

gagcggttgc 

tgttttttcg 

taggtcggtc 

ttggagtatt 

gtgcggtcgt 

ttggttcgta 

atttgatcgg 

attatttgtt 

tgtaggggcg 

ttttgagggg 

tttaattgta 



540 

600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2893 



<210> 24 
<211> 5898 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 24 

ataatagttt 
aagattatat 
taaagttatg 
atttaatgat 
atagttgtga 
agaaataaga 
gaggaaagag 
attaagaaag 
ttaaaaggag 
aaggttaatg 
gaatagagta 



tgtaaggtag 
atgtagtaag 
gtgttaatgt 
tatattggat 
ataatgtaag 
tataaattag 
aaatgtgtag 
cggtattaaa 
agtatgagag 
agttttagaa 
ggaggaaatg 



ggattatgat 
tggtggtaga 
atttatttat 
gtttattata 
tataaatata 
gttagatggt 
ggggaaggtt 
taaagatttg 
gtagaggaga 
ttagtaagga 
aggttagaga 



tatttttaga 
gtgaggattt 
ttatttattt 
tgttaagaat 
tgaagtagag 
gaatatgatt 
aattttgagt 
aggaagtgag 
tagtaaatat 
gtttagtgta 
ggtaaatagg 



agaggttaaa 
atatttggat 
atttatttat 
tatgtttaag 
ttggggagaa 
aaggaaaaaa 
gagttaatag 
ggagtaaatt 
aaagattttg 
atttgaatag 
ttggagtgta 



taaattgtta 
agtttaattt 
ttatttattt 
gtgttgaatt 
agtaagttgg 
ttagagtagg 
gtaaggtttt 
ttgtagttat 
aagtaggggt 
agtgattaaa 
gtggtatcgt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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ttcggtttat 
agtagttggg 
gacggtgttt 
cgttttaatt 
tttttaatta 
tgtattaagg 
attattaagt 
cgtttgtaaa 
cgagattagt 
gggcgtggtg 
ttgaatttgg 
cgatagaggg 
tttttttatt 
aagaagttat 
aaaggtttgg 
tttagttttt 
taaagagggt 
ggtttagtta 
gggtatacgg 
atttatttgt 
aattattggt 
gtcggtaggg 
tttttcgttt 
ttttcgagta 
attcggtttt 
gttatatttc 
ttttaacggg 
ttttagtttt 
atcgaggtta 
ggcgtaggtg 
ggaagggagg 
taaggacggt 
tgattaaggg 
acgttatcga 
gtacgtttat 
atgtttagag 
aattcgggcg 
ttgtagtcgg 
agaggtaggt 
ttttttttga 
ttacgtgagg 
gcgcgagcgg 
gaagtcgcgc 
agtcgtcgcg 
tatttttatc 
atatttcgtg 
ggtttcgttt 
agcggcggac 
cggttttgtt 
gaagtgtttg 
tttaataatt 
tttttttttt 
gttcgagagt 
cgaggtaatg 
ttcgagcgcg 
ggaaataagg 
ttttttcgtt 
ggtcgaggtc 
cgttcgttcg 
tttcgatagc 
cgcggtattt 
tttttcgggc 
tttcgtagcg 



tgtaattttt 

attataggta 
tattatgttg 
ttttaaagtg 
agtatgatgt 
taataggaaa 
aaatattaaa 
ttcggtattt 
ttgattaata 
gtgggcgttt 
gaggcggagg 
agatttggtt 
taagttaaag 
attaggataa 
ggttttagat 
tatttagaat 
aagtgttttg 
gtttcgttta 
ttttagcgtt 
ttattatttg 
tttcggttgt 
ggggtattag 
aattttttat 
gtgatgtaat 
ttcgtgattg 
gggggcgggt 
gttggaggtg 
ggggcgttag 
gttattaagt 
attcgggcgg 
agtcgggtgg 
cggcgtcgtt 
gatcgttttc 
tgtgttttag 
ttttcgtaaa 
gaatttattt 
tttagttggt 
tggtcgggga 
cgatttcggc 
agtttgtgta 
tcgatttttg 
agcgttgatt 
gtattcgttg 
gttggcgggt 
gcgtggttcg 
ttcgtagttc 
cgaggagagt 
ggtttgggtt 
tcgcggttta 
gagttttttt 
tgatttttcg 
tttttttttt 
ggaggtgttt 
attttcgagg 
gggttggttg 
gtagacgttt 
ttatgttcgt 
gaggtaagag 
gtttcggttt 
gttcgcggcg 
ttaatttcgt 
ggagatgcgg 
ttttagggcg 



atttttcggg 
tgtattatta 
gttaggttgg 
ttgggattat 
agttattagg 
gtatataaaa 
tttattgtat 
tgagaggtcg 
gggcgaaatt 
gtaattttag 
ttgtagtgag 
atgttttttt 
tgtgggtata 
tttagagggt 
tgtatatagg 
tcgaatttag 
tgtaaaatta 
tattataaaa 
aataaagttt 
tatagaatta 
agattttaag 
gtaaagtttg 
agtcgcggtt 
agaatagtat 
ttaagggttt 
gcgtagataa 
agaattttag 
ttttgtaggg 
ttttttcggg 
gtcgtcgggt 
gtgcgggtga 
taaggaggcg 
ggttttcggt 
agtcggagag 
agtgcggtta 
tcgtggtagg 
tcgggtaggg 
gatttttagt 
gtgtatatcg 
ttgcgatcga 
gaaagttttt 
ggggagggag 
tttttgggat 
tttgggtttt 
cggatagtgc 
gggcgttcgc 
tatcggggag 
ttcgtagttc 
gcgttgttgt 
tttttatttt 
ttttttttta 
tttattttta 
tagttcgtag 
tttttgtgtg 
tattttcggg 
ttttttttta 
tgaggaggtt 
cgcggcgttg 
cgtttcggag 
gcgagaatta 
tagagcgggt 
tagttttcgt 
gagaattaag 



25/93 
tttaagcgat 
tattcggtta 
ttttgaattt 
aggcgtgagt 
gttggagtat 
aaggagttgt 
aaaaatgtta 
aggtaggagg 
tcgtttttat 
tttttcggga 
ttgagattac 
ttcgtttttc 
tttttttttt 
agttaatttt 
ttttatatgg 
ttttttatgt 
tttaattatt 
ggtttttttt 
tttgttagtt 
tgtatttaaa 
gttgggagtt 
taagacgcgt 
ttaattaaaa 
tttaaagaaa 
tttttaaaaa 
ggagatgagt 
gtagggtaga 
aatggtagag 
cgcgtaggta 
ttatcggaga 
taaggagtcg 
ttgttttttc 
cgtgggtatc 
tttggttttc 
ggagggtcgt 
ttaagggtta 
ggtaggtttc 
ttgcgttcga 
ttcgttttgt 
gtttttttaa 
ggaaagtcgt 
gcggggagta 
cgacgtttaa 
ttttgaagta* 
gcgtcggggt 
ggtaggtatc 
ggcggcgagg 
ggagcgtcgg 
ttgttttttt 
ttttaaattg 
tcggtttgtt 
gggtcgtagt 
ggggcgtcgt 
ttttttgcgt 
tatttcgttt 
gggttttttt 
gtttggtgcg 
gtggtttgta 
tttcgcgagg 
tcgtagttat 
attaggaagc 
attttcgtat 
tttgtgtggg 



ttttttgttt 
atttttgtat 
ttgattttaa 
tatcgcgttc 
tttaggaaga 
tggaagattt 
gggttaggag 
atcggttgaa 
taaaaatata 
ggttgaggta 
gttttgtatt 
gttagtttta 
aggatttttt 
agtagatata 
aatttgattt 
tataaaaagg 
ttgtagagga 
aaaaaacgaa 
gggaaatgtt 
agtaggaaaa 
ggttttcgtt 
ttttttttta 
gtggttattg 
aatgtttatc 
gtaggttata 
ttttattaag 
ggtgtcgaga 
atatttttcg 
agggcgtttt 
cgttggagta 
gagcgttagg 
gttcgttgtt 
gggacgagta 
gaggatttat 
atcgaggggg 
aggatcgtta 
ggtcgtcgaa 
gtatttcggg 
attcgagcgt 
agtagtagcg 
tttcgtagta 

agggagg^^^c 

tttttgttaa 
tgagtttttt 
ttcgggtgta 
ggtagtgggg 
cgcggtcgcg 
ggaagagaga 
tagttttttt 
ttatttaaat 
tttcgttttc 
cggagggaaa 
cgcgcggtgg 
acggaatttc 
ttaaattaaa 
tatttttttt 
gaggcggagg 
tttttcgtag 
gttgcgcgtt 
tttggttcgg 
ggggggaggg 
ttcgggttgg 
tgtttttttt 



tagttttttt 
t-tttagtaaa 
g-tgatttatt 
g<gttaggatt 
gggaatagta 
a-ttttaattt 
g^gtggttta 
t-ttaggagtt 
aaaattagtc 
ggagaattgt 
ttagtttggg 
gQaataaata 
attaaggaat 
gtggttttta 
gtttttttat 
gttagaggtt 
ttttaattag 
atatgattaa 
ttttttttcg 
ttattgagaa 
tttttttaga 
tttttttttt 
attttttaag 
gaaattttgg 
ttttaagtag 
gttagggggt 
ttttttcgaa 
gattgaggga 
tttagtagtc 
gaggggagga 
gg-gaggggat 
ttttaggatt 
cgrgcgttttt 
agtcgttttt 
cg-tcgtcggg 
tttttttttg 
acggggttgg 
gtgtggggtt 
ttttattcgg 
gg-gttcgcgg 
gt cgggcggg 
gt cggtttgg 
gt ttcgtcgt 
cg-ttcgtagt 
ta gttttagg 
gaagttcgaa 
tgogtcgggg 
gt-tcgaatcg 
tc<ggcgtttg 
taataatttt 
gt-tttttttt 
ttcggtagta 
ggcratggggt 
ga-tcgtcgtt 
cg-ttaacggg 
tt-ttttttta 
cg<gcggtcgc 
cg-ttcgcgat 
cgQgtcgatt 
gaQcgatcgt 
gaQcgaggag 
tgtttcgggg 
tggrgggtttt 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
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cgggttgcgt taggtgtgag atcggaatgt taatttgggg aatttttttt gttttttttt 4 500 

ttttaatttt ttttatttgt ttttgataag ggtttatttt tattggattt gtaggtgatt 4560 

atttgttttt tttaggtcgt tagtttttga ttttagttag tgattttggg cgggaagata 4 620 

ttttgtttat tttttttttg attttcgttt tttatttttt tagttaattt tattttggat 4 680 

ttttgttttt tttatttttt ttttagagtt gggttagggc gttaattgga agtttggggt 47 40 

taaatggtgt aggaacgtag aggcggagga gtttttggga ttttttacgt ttattttttt 4800 

atttttattt tagtcgtagg ggtttagttt ggattgattt aatttttcgt tttttttttg 4860 

taggcgatta gtgggtgatc gcggttgcga gggattttgt tattcgtttt ttaggatttg 4 920 

gggagaaaga gttttatttt tttttttttt gttattattt cggatatttc gtagggattc 4 980 

gttttgggat tcgtattgat tttaaggaag gacgcgaatt tttttttgat tttagttcgg 5040 

gcggttattt gtttttgtcg cggtgatttt ttttttatga ttttgcggtg ttttgagttt 5100 

ttcgggaatg gcggggaagg gacgcggagt tagtggggga tcgcggggtc ggcggaggag 5160 

ttattttcgt aggcggcgcg tttggcgaag gttttgcggg agttcggtta gataggtagg 5220 

gagtcgatcg gtcgcgacgc gtgcgggagg gagcgttttt ttaaggaagt agttaggaag 5280 

cggggtcgag gtgggaagta aagaataaga tggaaatacg ttttttgttt ttaagggatc 5340 

gcggagagta cgttcgtagg gttttgggtt tttgggaatg cgtaaggaaa gtggtttttt 5400 

agggatttag gtttggcgga gcgtagagcg cgggaagagt tttttggaaa tagtttttta 54 60 

gtacgttgga agatttattg tttttcgtag ttgtttaggg ttaggttttc gggttcgaat 5520 

ttcggtcggg gaaagcgtcg ggcgtttttt tttgtacggg gtgtaattag taagtcggtg 5580 

tcgcgggttt cgtaggttta gtagtatttg gttttcgggc ggagttgcgg ttgtagttta 5640 

ggattttggc ggttaagttt agggattgat attgtcgcga gggcggttgt tcgggcgtcg 57 00 

agagtaggtt gcgaagtttt cgtcgagcgc ggtttttatg gtcggcgcgt ttagggtatt 57 60 

gtcgttttta agtatagtta ggtaattcgc gcggtacgtt gtttttaggt: atttgaaaaa 58 20 

agaaaaaaga aaaaaagtaa agtatttggt aaattatttt ggttttttaa attcgtattt 5880 

taaaagttta tagttgtg ^^^^ 

<210> 25 
<211> 5898 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 25 

tataattgta agtttttagg atacggattt ggaaagttag aatgatttgt tagatatttt 60 

attttttttt tttttttttt ttttagatgt ttagagatag cgtgtcgcgc gaattgtttg 12 0 

attgtatttg aaagcggtag tattttgggc gcgtcgatta tggaagtcgc gttcggcggg 180 

ggtttcgtag tttattttcg acgttcgggt agtcgttttc gcggtagtgt tagtttttga 2 40 

atttggtcgt taagattttg ggttgtagtc gtagtttcgt tcgggagtta gatgttgttg 300 

ggtttgcggg gttcgcggta tcgatttgtt gattgtattt cgtgtaaagg gaggcgttcg 360 

acgttttttt cggtcggggt tcgagttcgg gagtttaatt ttgagtagtt gcggaaaata 420 

gtaaattttt tagcgtgtta agaagttatt tttaagaagt ttttttcgcg ttttgcgttt 480 

cgttaggttt gagtttttgg agaattattt tttttacgta tttttaagga tttaggattt 540 

tgcgagcgtg tttttcgcgg ttttttggaa gtaagggacg tatttttatt ttattttttg 600 

ttttttattt cgatttcgtt ttttagttgt ttttttgggg aggcgttttt tttcgtacgc 660 

gtcgcggtcg atcggttttt tatttgtttg atcgagtttt cgtagggttt tcgttagacg 720 

cgtcgtttgc ggggatggtt ttttcgtcga tttcgcggtt ttttattggt ttcgcgtttt 7 80 

tttttcgtta ttttcggagg gtttaaggta tcgtagggtt atgagagaag ggttatcgcg 840 

gtaaagatag gtggtcgttc gagttggggt tagagaaggg ttcgcgtttt tttttgaagt 900 

tagtgcgaat tttaaaacga gtttttgcgg ggtgttcgaa atggtggtag agagagaagg 960 

gatggggttt ttttttttta gattttggag gacggatgat aaagtttttc gtagtcgcgg 1020 

ttatttattg atcgtttata aagagaaagc gggaggttgg gttagtttaa attggatttt 1080 

tgcggttggg gtgggggtgg ggaaatagac gtggaaaatt ttagggattt tttcgttttt 114 0 

acgtttttgt attatttaat tttaagtttt tagttagcgt tttggtttag ttttagagaa 1200 

aagataaaga gagtagagat ttaagataaa gttggttgaa gaggtggggg gcggaggtta 1260 

ggaggagggt gaatagggtg ttttttcgtt tagggttatt agttgaaatt aaagattggc 1320 

gatttaggaa gagtaaatag ttatttgtag atttagtggg aataggtttt tgttaaggat 1380 

aagtagaaaa aattaaaaag gaaagaatag gagagatttt ttaaattggt atttcggttt 1440 

tatatttggc gtagttcgag ggtttttagg aagaagtatt tatataaatt tggtttttcg 1500 

ttttaaagcg ttgcggggtt tcgaggtatt aattcggggt gcggaggtgc gggagttgtc 1560 

gtattttcgt tcgggaggtt tttcgttttt tttttttcgt tttttggtgt tcgttttggc 1620 
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ggggttgggg gtgtcgcggc ggtcgttttc ggattaggat ggttgcggtg gttttcgtcg 1680 

tcgcgggcgt tgtcgaggaa tcggttcgag cgcgtagttt tcgcggggtt tcgaggcgag 174 0 

gtcggggtcg agcgggcggt cgcgagcgtt gcggaaaatg taaattatta acgtcgcgtt 1800 

tttatttcga tttcggtcgc ggtcgtcgtc gtcgttttcg tattaggtag tttttttagc 1860 

ggatatgggg cgggggggtg gggggaaaag gggaggtggg aggggttcgg gagaggaggg 1920 

gcgtttgttt ttgttttttt cgttaacgtt taatttggga acgagatgtt cggggatgta 1980 

attagtttcg cgttcggagg cggcggtcgg agtttcgtgc gtagagggta tataaaagtt 204 0 

tcgaggatta ttgtttcgat tttatttttt atcgcgcggc gacgtttttt acgggttggg 2100 

atatttttat tttcggattg ttgtcgggtt ttttttcggt tgcgattttg gaggtgggaa 2160 

ggagagaggg agggagggag gaaggagcga gggcgggagg taggtcggtg gggaggagcg 2220 

ggagattagg ttattaggag gattattaat ttgaatggta gtttagggga aataaaaaaa 2280 

agaaatttta gatattttta gacgtcgaga aggggttgga gaaagtaggt agtaacgtta 2340 

ggtcgcgggg tagagtcgcg gttcggattt tttttttttc ggcgtttcga gttgcggaag 2400 

tttaggtcgt tcgtcgtttt tcggcgtacg cggtcgcgtt tcgtcgtttt tttcggtaat 2460 

ttttttcggg gcggagtttt cgggtttttt ttattatcgg tatttgtcgc gggcgttcga 2520 

gttgcgggta cggggtattt tgaggttgtg tattcgggat ttcggcgcgt attgttcgcg 2580 

ggttacgcgg tgagggtggt tgcgggcgag agggtttatg ttttagggga agtttaaggt 264 0 

tcgttagtcg cggcggttgc gacgagattt ggtaagagtt aaacgtcggt tttaggagta 2700 

gcgagtgcgc gcgatttttt agatcgacgc gttttttttg tttttcgttt ttttttttag 2760 

ttagcgtttc gttcgcgttt cgttcggttg ttgcggaggc ggttttttag gaatttttta 2820 

ggaatcggtt ttacgtgatc gcgggtttcg ttattgtttt aaagaggttc ggtcgtaata 288 0 

tataggtttt agggaagatc gggtgagagc gttcgggtgt agggcgggcg gtgtgtacgt 2940 

cggggtcggt ttgtttttgg ttttatattt cggggtgttc gggcgtaagt tagagatttt 3000 

ttcggttatc ggttatagtt aatttcgttt cggcggtcgg agtttgtttt ttattcgggt 3060 

tagttgagcg ttcgggttta gggaaggata gcgatttttg gtttttggtt tgttacgggg 3120 

gtgggttttt ttaaatattt cggcggcgtt ttttcgatgc gatttttttg gtcgtatttt 3180 

tgcggggggt gggcgtgtag gagcgattgt gggttttcgg aaattagatt tttcggtttt 3240 

aagatatatc gatggcgtgg ggacgtcgtg ttcgtttcgg tgtttacggt cggggatcgg 3300 

aggcggtttt tttgattagg ttttggaagg tagcgagcgg gagagtagcg tttttttaag 3360 

cggcgtcggt cgtttttagt tttttttttt tggcgtttcg gttttttgtt attcgtattt 3420 

attcggtttt tttttttttt tttttttttg ttttaacgtt ttcggtagat tcggcggttc 3480 

gttcgggtta tttgcgtcgg ttgttaaggg ggcgttttta tttgcgcgtt cggaaggggt 354 0 

ttggtgattg gtttcggttt ttttagttcg gagagtgttt ttgttatttt ttgtagggtt 3600 

gacgttttag ggttgggatt cggaaggatt tcggtatttt tattttattt gggattttta 3660 

tttttaattt cgttggaggt tttttggttt tagtggaaat ttattttttt gtttgcgtat 3720 

tcgttttcga aatatgattt atttgaaatg tgatttattt tttaaaagaa atttttaata 3780 

attacgggaa aatcggattt aaaatttcga taagtatttt tttttgaaat attattttat 3840 

tgtattattg ttcgaaagtt tgaaaggtta atggttattt ttagttgagg tcgcggttat 3900 

gggaagttgg gcgaggaagg gggaggggtg ggagggaggc gcgttttgta aattttgttt 3960 

ggtgtttttt ttgtcggttt tgggaggaaa cgggaattag tttttaattt tggggtttgt 4 020 

agtcggggat taatggtttt tttaataatt tttttgtttt tgagtatata attttatgta 4080 

gatgataagt agatgagtcg gggagggggg tattttttag ttaataaaga gttttgttaa 4140 

cgttggagtc gtgtgttttt aattatgttt cgttttttag aaagagtttt ttatagtgtg 4200 

ggcggagtta attgaatttt agttaaaatt ttttataaag tagttgaata attttgtata 4260 

aggtatttat tttttttgga tttttggttt tttttataat atgaagggtt agattcgggt 4320 

tttgggtgag ggattgggat aaaggaataa attagatttt atgtgaagtt tgtgtatagt 4380 

ttgaggtttt aagtttttta agaattatta tgtttattag ggttaattgt tttttaaatt 4440 

gttttaatat ggttttttat tttttgatgg agaattttag aggaagggtg tatttatatt 4500 

ttagtttaaa taaaaaggta tttattttta aaattgacgg agggcgggga gggagtatga 4560 

ttaagttttt ttttgtcgtt taggttggag tgtagggcgt gattttagtt tattgtaatt 4 620 

ttcgtttttt aggtttaagt aatttttttg ttttagtttt tcgagaagtt gggattatag 4 680 

gcgtttatta ttacgttcgg ttagtttttg tatttttagt agagacgggg tttcgttttg 4740 

ttggttaggt tggtttcgaa tttttgggtt taatcgattt ttttgtttcg gttttttaaa 4800 

gtgtcgggtt tataggcgtg agttattttt tttggtttta atatttttat atagtaagtt 4860 

taatatttat ttgatagtgg gttgaaatga attttttagt aatttttttt ttatgtgttt 4 920 

ttttgttgtt ttggtgtatg ttgttttttt tttttagaat gttttaattt tgatggttgt 4 980 

attatatttg attaaaagaa ttttggtcgg gcgcggtggt ttacgtttgt aattttagta 5040 

ttttgggagg ttgaggcggg tggattattt gaggttagga gtttaagatt agtttggtta 5100 

atatggtgaa atatcgtttt tattaaaaat ataaaaatta gtcgggtgtg gtggtgtatg 5160 

tttgtaattt tagttattag ggagattgag gtaggagaat cgtttgaatt cgggaggtgg 5220 

aggttgtagt gagtcgagac ggtgttattg tattttagtt tgtttatttt tttgatttta 5280 

tttttttttg ttttgttttt tgattatttt gtttaagtta tattggattt tttgttaatt 5340 

ttagaattta ttagttttgt ttttgtttta gggtttttgt atttgttgtt ttttttattt 5400 
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tttatgtttt ttttttagat agttgtaagg tttatttttt tattttttta 
taatgtcgtt tttttagtga gattttgttt gttggtttat ttagaattga 
gtatattttt tttttttttt tgttttagtt ttttttttaa ttatgtttat 
agtttatgtt ttattttttt agtttatttt ttttttaatt ttgttttatg 
tgtattgttt atagttgtag tttagtattt tgaatatagt ttttagtatg 
ttaatataat tattgaatga atggatggat gaatgaatgg atggatgaat 
attagtatta tggttttaaa gttaagttgt ttaggtatga atttttattt 
tgttatatat gtgatttttg gtaatttatt tagttttttt tggagatgat 
attttatagg gttgttgt 

<210> 26 
<211> 2501 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 26 



PCT/EP2004/012740 



aatttttatt 
tttttttttt 
tatttaattt 
tatttgtatt 
tagtaggtat 
gaatgaatgt 
tgttattatt 
tatggttttt 



5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5898 



ttgttgtata gaatatttta ttatttaggt attatgtcga gtatttaata qttttttttt 60 

ttgttttttt tttttttttt attttgtatt ttggagttaa ttatagtgtt tgttgttttt 120 

ttgtttgtgt tataagtttt tattatttag tttttattta taagtgagaa tatttagtat 180 

ttggattttt gtttttgtat tagtttgtta aggataatag tttttagttt tatttatgtt 240 

tttataaaag atatgattta gtttttttta atggttgtat taaatgaagt tttaaagata 300 

taatataaat attaattttt tttttattat aaaaattttt tgttgaattt gattatattt 360 

aaattaacga gttttgtttt atgaaagatt ttttggataa atttgatagt tgatggaata 420 

ggagaagttg tttgttatgt ttaaagttaa taagagatta atatttagaa taaatggaga 480 

tttgtaaatt aatagaaagt aggtagtaaa gttaaagaaa atagtttaag gtatagttat 540 

taaaaggaac gtgattatgt tttttgtagg gatatgggtg gagttggaag tcgttagttt 600 

tagtaaattt atataggaat agaaaattag cgagatcgta tggttttatt tataagtggg 660 

agttgaataa tgagaatata tggttatatg gcggcgatta atatatattg gtgtttgttg 720 

agcggggtgt tggggaggga gagtattagg aagaatagtt aagggatatt gggtttaata 780 

tttgggtgat gggatgattt gtatagtaaa ttattatggc gtatatattt atgtaataaa 840 

tttgtatatt ttttatatgt attttagaat tttaaataaa agttggacgg ttaggcgtgg 900 

tggtttacgt ttgtaatttt agtattttgg gaagtcgagg cgtgtagatt atttaaggtt: 960 

aggagttcga gattagttcg gttaatatgg tgaaatttcg tttttattaa aaatataaaa 1020 

attagttaga tgtggtacgt atttataatt ttatttattc gggaggttga agtagaattg 1080 

tttgaattcg agaggcggag gttgtagtga gtcgtcgaga tcgcgttatt gtattttagt 1140 

ttgggttata gcgtgagatt acgttataaa ataaaataaa ataatataaa ataaaataaa 1200 

ataaaataaa ataaaataaa ataaaataaa ataaaataaa ataaaaaaat aaaataaaat 1260 

aaaataaaat aaagtaattt tttttttttt aagcggtttt tatttttttt ttttgttttg 1320 

tgaagcgggt gtgtaagttt cgggatcgta gcggttttag ggaatttttt ttcgcgatgt 1380 

ttcggcgcgt tagttcgttg cgtatatttc gttgcggttt tttttttgtt gtttgtttat 1440 

tttttaggtt tcgttgggga tttgggaaag agggaaaggt tttttcggtt agttgcgcgcr 1500 

cgatttcggg gattttaggg cgtttttttg cggtcgacgt tcggggtgta gcggtcgtcg 1560 

gggttggggt cggcgggagt tcgcgggatt ttttagaaga gcggtcggcg tcgtgattta 1620 

gtattggggc ggagcggggc gggattattt ttataaggtt cggaggtcgc gaggttttcg 1680 

ttggagtttc gtcgtcgtag ttttcgttat tagtgagtac gcgcggttcg cgttttcggg 1740 

gatggggttt agagttttta gtatggggtt aattcgtagt attaggttcg ggttttcggt 1800 

agggtttttc gtttatttcg agattcggga cgggggttta ggggatttag gacgttttta 1860 

gtgtcgttag cggtttttag ggggttcgga gcgtttcggg gagggatggg atttcggggg 1920 

cggggagggg gggtagattg cgtttatcgc gttttggtat tttttttcgg gttttagtaa 1980 

attttttttt gttcgttgta gtgtcgtttt atatcgtggt ttatttttta gttcgaggta 2 04 0 

ggagtatgtg tttggtaggg aagggaggta ggggttgggg ttgtagttta tagtttttcg 2100 

tttattcgga gagattcgaa tttttttatt ttttcgtcgt gtggttttta tttcgggttt 2160 

tttttttgtt tttcgttttt ttcgttatgt ttgtttttcg ttttagtgtt gtgtgaaatt 2220 

ttcggaggaa tttgtttttt tgtttttttt ttgtattttt gatttttttt cgggttgttg 2280 

cgaggcggag tcggttcggt ttttatattt cgtatttttt ttttttcgta ggtcgttgcg 2340 

cggttttgcg tatgttgttg gtagattagg gttagagttg gaaggaggag gtggtgatcg 2400 

tggagacgtg gtaggagggt ttatttaaag ttttttgcgt aagtgattat gttcgggtaa 24 60 

ggggaggggg tgttgggttt tagggggttg tgattaggat t 2501 
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<213> Artificial Sequence 
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<223> chemically treated genomic DNA (Homo sapiens) 



<400> 27 

gattttagtt 

tacgtaggag 
ttagttttgg 
ggagaagtac 
taggagtgta 
gcggggagta 
tacgacggag 
gttttagttt 
gattacggtg 
gatgttaagg 
tttcgaggcg 
ttaggttttc 
tgttgcgggt 
cgtatttatt 
gagttttata 
tttttttgga 
ggcgtcggtc 
agtttttttt 
aggatcgtag 
tttaagatcg 
ggaggtcgtt 
ttttatttta 
ttttatttta 
atttcggcgg 
cgagtaggtg 
acggggtttt 
gtttcggttt 
ttttatttga 
cgttatgatg 
tagttatttt 
ttgatcgtcg 
atgcggtttc 
ttatttatgt 
ttttttttgg 
ttgatttttt 
tttgtttaag 
aagggatttt 
aatgtagtta 
gttattattt 
gtaagtggga 
gttgatttta 
ttcggtataa 



atagtttttt 
gttttgagtg 
ttttgatttg 
gagatgtggg 
gggagggaat 
ggtatggcgg 
ggataagggg 
ttgttttttt 
tagggcggta 
cgcggtgagc 
tttcgggttt 
gtttcgggtt 
tggttttatg 
ggtggcgaag 
agggtggttt 
gggtttcgcg 
gtagaggggc 
ttttttttag 
cgaagtgtgc 
ttgcgatttc 
tagaggaaag 
ttttatttta 
ttttatgacg 
tttattgtaa 
gaattatagg 
attatgttgg 
tttaaagtgt 
agttttgggg 
gtttgttgta 
ttttggtatt 
ttatgtgatt 
gttggttttt 
ttttgtaaag 
ttttgttgtt 
gttggtttta 
gagtttttta 
tgtggtgggg 
ttaaaaagaa 
ttagtaaatt 
gttaaatgat 
gggtgtagga 
tatttgggtg 



aaggtttagt 
agtttttttg 
ttagtagtat 
gatcgggtcg 
agggaaatag 
gagaggcggg 
gttcggattt 
tttttgttag 
ttgtagcgaa 
gtagtttgtt 
tttgaaagtc 
tcgaggtggg 
ttgggagttt 
attgcggcgg 
cgtttcgttt 
gattttcgtc 
gttttggagt 
gtttttagcg 
gtagcgaatt 
ggagtttgta 
gaaattgttt 
ttttatttta 
tagttttacg 
ttttcgtttt 
tgcgtgttat 
tcgggttggt 
tgggattata 
tatatgtaga 
tagattattt 
tttttttttt 
atgtgttttt 
tgtttttgtg 
gatatgatta 
tattttttgt 
gatatgatag 
tgaaataaaa 
aagaggttgg 
ttagattatg 
aatgtaggaa 
gagaatttat 
tgggaggaag 
atgaaatatt 



attttttttt 
ttacgttttt 
gcgtagggtc 
atttcgtttc 
gttttttcga 
gaataggaag 
tttcgggtgg 
atatatgttt 
taaagaaaag 
tttttttttc 
gttaacggta 
cgaggagttt 
tgagttttat 
cgaaatttta 
cgttttagtg 
ggttttagtt 
tttcggagtc 
gggtttaggg 
ggcgcgtcgg 
tattcgtttt 
tattttattt 
ttttatttta 
ttgtggttta 
tcgggtttaa 
atttggttga 
ttcgaatttt 
ggcgtgagtt 
ggatgtgtag 
tattatttag 
agtatttcgt 
attgtttagt 
tgagtttgtt 
cgtttttttt 
tgatttgtag 
atagtttttt 
ttcgttaatt 
tgtttatgtt 
ttttttgtgg 
tagaaattta 
aatataaata 
gagaggagta 
ttgtataata 



tttgttcggg 

acggttatta 

gcgtagcggt 

gtagtaattc 

agattttata 

gaggttcggg 

gcgaggggtt 

ttatttcgaa 

tttgttggag 

gttttcgggg 

ttggggacgt 

tgtcgggagt 

tttcggggac 

gcgaaggttt 

ttgagttacg 

tcggcggtcg 

gtcgcgtagt 

agtaaataga 

gatatcgcgg 

atagggtagg 

tattttattt 

ttttatttta 

ggttggagtg 

gtaattttgt 

tttttgtatt 

tgattttagg 

attacgtttg 

gtttgttata 

gtattaagtt 

ttaataggta 

ttttatttat 

gaggttaacg 

agtggttgtg 

atttttattt 

ttattttatt 

taagtgtaat 

gtatttttaa 

gaatatggat 

aatattggat 

aggaaataat 

gaaaagagaa 

a 



tatggttatt 60 

tttttttttt 120 

ttgcggggag 180 

ggggaggggt 240 

taatattggg 300 

gtaaaagtta 360 

gtgggttgta 420 

ttgggaaata 480 

ttcgggggag 540 

ttttattttt 600 

tttgggtttt 660 

tcgggtttga 7 20 

gcgggtcgcg 7 80 

cgcggttttc 840 

gcgtcggtcg 900 

ttgtatttcg 960 

tggtcgggga 1020 

tagtaggaag 1080 

ggggaaattt 1140 

ggagaggggt 1200 

tattttttta 1260 

ttttgtgtta 1320 

tagtggcgcg 1380 

tttagttttt 1440 

tttagtagag 1500 

tgatttgtac 1560 

gtcgtttaat 1620 

taggtgtgtg 168 0 

tagtattttt 1740 

ttagtgtgtg 1800 

aagtgagatt 1860 

gtttttagtt 1920 

ttttaggtta 1980 

attttagata 2040 

aattgttaag 2100 

taaatttagt 2160 

aattttattt 2220 

ggagttagag 2280 

gtttttattt 2340 

agatattgtg 2400 

ttattgggta 2460 
2501 



<210> 28 
<211> 2501 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 28 
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tttggatttt 

tagtttaata 

ttttttgggt 

tttcggtttt 

gttatttttt 

ttttattaat 

aaggtaggga 

gttcggtata 

aatttagtta 

acgtattggt 

ggtagagcgc 

aattcgtagc 

tttgtagggt 

cgagaggttg 

tttttttcgc 

agggatttgc 

tcggcgttgg 

aggcgttcgg 

tttgtttttt 

aggttaaggc 

tttagtttcg 

gggcgcgagg 

ttttttcggg 

tggttttggg 

cgcgggagtc 

ttttagtgag 

tgggaaagtt 

ggagtcggtt 

gtggtgttcg 

gttttaataa 

tttagcgagc 

tattattatt 

cggaggcgta 

gtgaggcgtg 

atatcggcga 

gaaatgtata 

tttcgttttt 

tcgtttgatt 

gtatagtata 

tgttagtttt 

gttagttttt 

ttagtatttt 



aatgtgtatt 

atagttaata 

ttcggagatt 

aatattagtt 

attttattaa 

tagtttatat 

tttaaaaaaa 

agttgggatt 

gagggtagtt 

ttttcggtcg 

gttagcgagt 

gtcggtttgg 

ttttattggt 

tttcggagtg 

ggaggggatt 

gttttttatt 

cgtttatggt 

gtgagtagtt 

tagttagggc 

ggagggaaat 

cgggtcgggt 

atttggagcg 

cggtcgtacg 

gattgtttcg 

gagaggtggc 

gcgcgtatcg 

gggtgggtat 

ttgattttaa 

gttttacgcg 

agggtgtttt 

ggggttttag 

gttttttttt 

ggagcggtgg 

atagtttatt 

ggaatttggt 

acgatggggt 

tttggagatg 

taagggtttg 

ttgatttagt 

tgtttttttg 

atgtgtgatt 

attttttatt 



ttatatttat 

gtatatggga 

ttaatttttt 

cggtagagga 

tttgtttcgt 

atttattatt 

tttgttttgt 

ttagtatata 

tagtaatgtg 

gcgtgggtgt 

tcggagcgcg 

tagggtagtt 

cgtttgtcgg 

tgaggaggat 

cggtaattcg 

tattttttag 

cggttttcga 

aggcgcggtt 

gcggtggggt 

ttggtttcgg 

gagaataggt 

aattgttgcg 

tcgggtcggt 

ttcggggaag 

gcgggggtgt 

tttgggcgag 

gtgtgtagag 

tagatcgttt 

cgcgcggggt 

tttttatttc 

cgtcggggag 

tttttttaaa 

tgatggtttg 

atgatcgtgt 

aggtaaaggg 

tattgggtgg 

cgtaaattat 

ggggtggagg 

tttttggata 

tgataatagg 

taaacggagg 

taaattttta 



30/93 
agtataatta 

tagcgtaaat 

ttttagattg 

atttagttta 

ggtaaacgta 

tatttgtttt 

tttatgtgat 

tttcgggacg 

ttataggtgg 

ggggcgagtg 

gagttgggag 

cggaggtggg 

tcgtttttcg 

agtcggatcg 

tagcggtagg 

ttgtgttttc 

tagcgtttcg 

tttcggtttt 

ttgttcgggt 

ggagaagtgc 

ggcgtcggtt 

tttcggtggg 

cgggtaacgg 

gggagagggt 

tatcgttgtc 

ggttttattt 

aaaggggagg 

agcgtttggg 

tgaggggtcg 

gcgaggaggg 

gtttattttt 

aggattggag 

ggaagcggag 

ttaggtagga 

ggtattagaa 

taaataaatg 

agagaaaaga 

agaggtagta 

aaattagatt 

ataaatatta 

gtataaatta 

gtgtaatttg 



atttgggatt 
aaattttgcg 
taaatttttt 
atgaggtacg 
ggattgattt 
attagaatgt 
ttttttatat 
gaagaatcgt 
ggcgttcgcg 
ggtgtgtgcg 
gagtagcgag 
tgggtcgcgt 
tttaaaaggc 
agttaacgtc 
gtttggggtc 
gtcgtcgttt 
gagggatcgg 
ttcgattttc 
agtgtttcga 
gatcgtagtc 
cgattaggcg 
tcgttttttt 
agagggagtc 
ggttacggtg 
gtaggttgga 
tttcgcggcg 
cggggaggtt 
gacgtcgatt 
ggggcgtttt 
gtagtttcgg 
ttttggggtt 
attgatgtat 
ttgaagtgtt 
aaacgtggat 
gcgtattttt 
tagtttgaat 
gttattaatt 
gtttagggtt 
taattgttcg 
agattataat 
attaataggt 



agttatattt 

tttttgttgt 

tgtttttaag 

tttttttttt 

tttaaaatta 

aggttttcgg 

taagtatcgt 

gtttttttag 

tttcgggcgg 

gggtgtgcgc 

cgtcgcgtag 

cgttagttcg 

ggtaaggagt 

ggggattttg 

ggcgtttggg 

cggttagttt 

gggagttttt 

ggcgttagtt 

gtaattggga 

gggaggtttt 

ttttgtgtcg 

tttttttttg 

gttaggaatg 

ttaggagagg 

gagagattgt 

tttttggagg 

agttattttc 

tcggggtgtc 

tggtcgttta 

agattcggtt 

gttattttat 

gagggggtta 

ttgggttttg 
gattattacg 
ttggattgtg 
taggcgtttt 
tagcggtaaa 
agattatgat 
tgttaatttt 
tgtaattgga 
tttaaaaatt 



60 
120 
180 

240 
30O 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
108O 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
21O0 
2160 
2220 
2280 
2340 
2400 
2460 
2501 



<210> 29 
<211> 2501 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 29 

ttaaattata 
ttagtttgta 
ttagtgtttg 
aaatttgatt 
ttgttgtttt 
tttttttttt 
gtatttgttt 
tttttggtat 
tttttgtttg 
gtttcgtttt 



ttgaaaattt 
tttttcgttt 
ttttgttgtt 
ttgtttaggg 
ttttttattt 
tatgatttgc 
attatttaat 
tttttttatt 
aatacggtta 
ttagattatt 



agatagaggg 
aaattatata 
atagaagggt 
gattggatta 
ttaggttttt 
gtatttttag 
ggttttatcg 
tgttaagttt 
tgataaattg 
attatcgttt 



taaagtatta 
taaaagttaa 
aagggttgat 
atatattgtg 
ggattaggcg 
aaagggcgag 
ttatgtattt 
ttcgtcggtg 
ttacgtttta 
ttgcgttttc 



agatttttaa 
ttttaattgt 
aagagttagt 
tattataatt 
gtttatcgtt 
ggagacgttt 
ttataattta 
tcgtagtaat 
ttaaagttta 
gtagtttttt 



aatttattaa 
aattataatt 
acggataatt 
tagttttgaa 
gggttagtaa 
gatttaaatt 
ggagggtacg 
tatttacgtt 
gggtatttta 
tatgtattag 



60 
120 
180 
240 
300 
360 
420 
480 
540 
60O 
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tttttagttt ttttgaagaa 
aggaagtaga ttttttcggc 
ttttttttcg cggggtggag 
tcgatttttt agtttcgcgc 
ttttaaacgt tgggcggttt 
gttttttttt tttttgtata 
agaatgaagt tttcgtttag 
cggtaacggt ggtattttcg 
tatttttttt tttttttcga 
ttcgttattc ggtcgattcg 
gtttatcgag gcgtagtagt 
gggtcggcgt tatttgtttt 
cgtatttttt ttcgaagtta 
tgttcggata aattttatcg 
ggggatcggg gagtcgcgtt 
tcggagcgtt gtcggaggtc 
cgggaatata gttagggagt 
ttttgtcgtt gcgagttgtc 
tcggttcggt tgtttttttt 
gcggagggcg gtcggtaggc 
atttattttc gagttgtttt 
ttttttagtt tcgcgtttcg 
ttattcgttt tatatttacg 
tttatttgtg atatattgtt 
tcgtttcgag atgtgtattg 
aattatatag aataaaatag 
tgggatagat agataataaa 
ttacgtttat tacgaaatag 
ttagattggg tttttttgtc 
gtaatttgaa gaaagggttg 
tatttgcgtt attttatatg 
ttaattgtgt tgtaagtgta 



PCT/EP2004/012740 



aaaaaaaagg 

gttaagattt 
aggagtattt 
gcgcgtgggg 
gttgggatta 
tatgtttatt 
acggtacgcg 
cgttattttt 
gcgaggtagt 
gcgtgcggtc 
tcgttttaga 
tattcggttc 
agtttttttt 
cgttttggtt 
tggttattta 
gattataggc 
gagtgggggg 
gagttttttt 
atatttcgaa 
ggttaatggg 
gttaggtcgg 
ggttcgttgg 
tcggtcgggg 
aagttgtttt 
ggattttagt 
atttttttaa 
tatgtaagtt 
gttaatggaa 
ggattggtgt 
aggttttcga 
ttattggtta 
aaatatatat 



31/93 

taataataat 
cgttcgttga 
tttgttaaag 
tcgggtatta 
gaatcggttt 
tagttttttt 
ttttattggg 
cggttttcgc 
ttttagagtt 
gttcggggga 
ttttcgcgtt 
gcggggttgg 
cgttttggtt 
gggaaagtaa 
ttcgggcgtt 
gttagcgtcg 
cgtagatttt 
cgcggaggga 
gtagtttttc 
gattttgtaa 
cgttgcgggt 
cgcgttttat 
agttagtgcg 
ttgattgggt 
ttgtgtcggg 
atttttgttt 
aattaataag 
tagagaatgg 
tggagtcgag 
gatttaaaga 
ttgttgagtt 
tagagtttaa 



agtaaaatgg 
agatcgggtt 
ttgggcggtt 
cggtatttcg 
cggaagtgat 
atttttaggg 
agtaattttt 
gtttttttta 
atatttttgg 
gtaagggagg 
tcgatataaa 
ggaagttttt 
tttttagttg 
aagttggcgt 
tgggagtttt 
gagattagtc 
ttttaggcgt 
ataaagtttt 
ggttttttgt 
gcgggttggc 
tttgcgcggc 
cgcgtatatt 
ttcgttcgga 
tttagggaaa 
tacggtgttt 
ttcggaaatt 
gtaattttgg 
taggaaggga 
gtttgaaggt 
agtaatagag 
gaaatgtagt 



taattttaaa 



ttcggagttg 
agggacgttt 
aggtcggcgt 
tggttttttc 
acgtcgc<gga 
ttttagtttg 
atatcgtggt 
cgattttttt 
gaagggagcg 
gcgtttggtc 
cggttgcgat 
ttcgaggtat 
cgggggtcgg 
ttcggttttt 
ggggcggcgg 
cggttttaga 
cggcgttggt 
cgttttttgg 
ggcgcggttt 
gttcgttgtt 
tcgtatatat 
acgcgggcgt 
tacggttttt 
ggtatgggaa 
tgtattttgg 
aggattagtt 
gcgtatttta 
aagaaggttt 
acgtagagtt 
tagttttaaa 



660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2501 



<210> 30 
<211> 4501 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 30 

tttatttgtt 

ggatattatt 

aagtgatttg 

tttttgattt 

tgtttttttt 

aataaatata 

tagagggtga 

tgggttgggt 

gagatttgtg 

gtttggagga 

tttatattta 

agattttagt 

aaagttttag 

ttttgaaatt 

gagaaagtag 

gagttttatt 

tcgtttttta 

cgtttattat 

ttagttagga 

gttgggatta 



ttataggatt 

gagttttatt 

attaaggtag 

tttgttttta 

tatagtgata 

taagagataa 

ttattattat 

attgtataaa 

aatggttggg 

ttgagttttg 

aaataaggat 

attttataat 

gaaagagaat 

tatttagttt 

gagagtttgt 

ttattattta 

ggtttacgtt 

tatatttggt 

tggtttcgat 

taggcgtgag 



ttttatggaa 

ttttatttaa 

gtgtatagtt 

ttttattttt 

tgtttggaat 

atttgttagg 

ggtagagaat 

gatttaaacg 

gtttttaagt 

aaaatgggta 

gagtagtttt 

ttgatataaa 

attaggttat 

tttttagatg 

atttttattt 

ggttagagtg 

atttttttgt 

taattttttg 

tttttgattt 

ttatcgtatt 



ttttggagtt 

taaatataga 

attttgtaat 

tttttatttt 

gtattagtta 

aggataaatt 

tatttaatta 

aatttgttta 

ttatagtata 

agttttttta 

tgaggttttt 

gagggtggat 

tttagtaggt 

tataatttta 

tttttttttt 

tagtggtatg 

tttagttttt 

tgttgttagt 

cgtgattcgt 

tagtttgtat 



tttgaggcga 

agtggacgtt 

attgggaata 

ttagaaataa 

gtaatttagg 

tgtattgttt 

gtgtaagtaa 

tagatttgaa 

agtatgggtt 

tttttttgaa 

tttacgattt 

atgaatttat 

gtgtagatag 

ttattgtttt 

tttttttttt 

attttagttt 

taagtaattg 

atagacgggg 

ttattttggt 

ttttattttt 



gagggatttt 

tggataggta 

aattttaggt 

agtttttatg 

aagggaaaaa 

ttgattggtt 

aatttttt-tg 

aagtagatac 

atattttata 

ttttattttt 

ttttttttat 

tttttttaga 

gttagataga 

tagttgttaa 

tttggagacg 

attgtaagtt 

ggattatagg 

ttttattatg 

tttttaaagt 

attgttagtit 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
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32/93 

ttaggtttat tttatttagt ttattaagtg atgttgaata attaattttt atatattatt 1260 

aggtttatgg atattatgat atttagattg atgggtgttt gttgaagggg gtgattttag 1320 

taggaggatt tttttacgta aggatttatg gagtttgttg tttttttttt ttagggtgag 1380 

aattaaattg tttttatacg gtgggtagag gggaattgat ttaggtttgg aataagagag 14 40 

aatattttaa ttgaaaagtt tttggaattc gttgaatttt aagatattgt gtggattagt 1500 

ttaggatagg gagtgagaag aaattaatta aaaggtaatt tcgttatttt ttagttggaa 1560 

aaaagattag attatatttg tgtttttata attaagtagt tgttggaaaa aaacgtttta 1620 

gatgtttttt atgagaaaat tgttgtttga agtttagtag aagttattta tttgatattt 1680 

atattttagg taaggttttt cgttggagaa aatatcggta ttttggataa aattgaaatg 17 40 

tgaaaagaaa gggaagagag ggtttttatt atgtaagatg tttatttaaa gtggatttgg 1800 

tttggaaagt tttttaaaat tttttatatg attgtggaat aagttatgtg gggcgcgggg 18 60 

ataagcgaat tttttaaatt ttattacgta tgtttttatt taatttggat ttttagagtg 1920 

gtttttaggg tattttgttt aggatttagt tagttgttgg ttatatttat gttttttagt 1980 

tttttgagat tttatttggt tttgagaggg ttaaaaagta gtgtggttaa atattttagg 2040 

ttttaaagta tttttattgt ggttggggaa gtaatagaat tatattttat aaaataatga 2100 

aaatagtgtt agaaaaatat cgagagatag aaatattttt acgagttagg ttatagttag 2160 

agtgaaggta gggaaggttt ttaaagttgg gtggagggga taagttaaaa agatgtggaa 2220 

attggttttt tttttttatg gttaaagtgt ttaaagggga aaaaggagtt ttaaaaatgt 2280 

ttttggaaat attatttttt acgaattttt cggtttttgt tgttttaatg ttatttgttt 2340 

gagatgtaaa tagaggagtt ttgagaaaga agttgaattt gtattttttt ttgtttttat 2400 

ttgttttaaa tttgtggtat ttttaatagg atgaagcgga agagaaaggg aaagagataa 24 60 

aagtgtagaa agatggaaga ttttagttgt aaatggttat ttgtagttag atggaatagt 2520 

tgttgacgtt tagggaaatg tatgtttttt tttagatggg aaggagtagt ggaaaggggt 2580 

gacgagtttt tggttggtta ttaattattt tatttttttg tgtcggtttt ttatttggaa 2640 

agtgggagtg atatttgtgt ttgttttttt tatttataaa gattattgtg agagttataa 2700 

tacggtgaga tatagaattt tgtttttaaa aatataaagt agaattaaga tgttaataat 27 60 

aaggatagta attgtgttag ttatttgtaa ttatttatta tagttagtcg tttaggattt 2820 

tggatcgttt ttttggtttt attatagttt tggattagtt tatttttaaa ttttttgttg 2880 

aagggtggag ttttgttagt tatgggtagg gaattatttt tttttgtttt tttatttttt 2 940 

gttttttaaa tatgtttagg gtttttgtat ttgttgtttt ttttgtttgg tatttttttt 3000 

ttgtggtttg ttttagagtt gatttttgtt tttgtttatt ttttagcgag gatggtattt 30 60 

tagggagttt tttttttatt atcgtagaga gagtaggttt tttttagtta tgtttaattt 3120 

agaattttgt tttgtttttt ttatagtttt agtattatag aaaattattt tgtgtattta 3180 

tggatgttta cgggggtaag ggttttgtgt tgtttaattt agtattttga atcgtgtttg 3240 

ttgaatgaat atagaatttc gtttgttttg ggagagtata gaaaatagtt ttttattata 3300 

tattatagtt agttgtaaat agtagatggt tttttatatt ttagagagta agaattagag 3360 

agagagagaa agagagagag tttgggtttt ttttttttgt gtttgttttt tttagagaaa 3420 

ttggaggggt agtagttagt attttttcgt tggttttatt aagtatagtt aaggttttta 34 80 

ggatatggtt attttttatt tgtggaagcg gttttgttgg ggtgggtggg tgttagttgg 3540 

ttttggtttg ggttagagat atttagtggt ttaggtgggc gtggggttag ggcgtagacg 3600 

agaaggggta cgagggtttc gtttcgagga tttagcggta agtatcggtt tcgggcgcgt 3660 

tttagtttat ttattcgcgt gtttacggcg gtattatttt ttataaggat ttgaacgatt 3720 

cgggggcggt ttcgtttcgt tattttttgt tttcggtttc gttttttttt tggagggtcg 37 80 

atgaggtaat gcggttttgt tattggtttg agggggcggg ttttaatagt tcgaggcggg 3840 

gttttcgggg gtttagcgtt atattattcg gtcgtttagg tagcggcgta gagcgggtag 3900 

taggtaggcg gcgggcgttt agacggtttt tttttttttt tttgtttttt tagtttttgt 3960 

tttttcgtcg ggaggtcgtt cgtcgagttt tgcgttagcg tcgaggtagt ttcgttgcgt 4020 

tttatttcgt ttcgtcgggt attcggaggg tagcgcgtcg gaggttaagg ttgtttcgta 4080 

cggttcggcg ggcgagcgag ttcgggttgt agtagtttcg tcggcggcgc gtacggtaat 414 0 

tttggagagg cgagtagtag tttcggtagc ggcggtagta gcggtaatga ttttttggtt 4200 

cgggtttatc gtgtttttgg gtagttggag tttgggggat tggggcgtcg aggcgtgtat 4260 

atgttcgttt agttattttt aggacgtttt ttgtaatttc gatatcggta agcgtttttg 4320 

gtgtttcgtt cgagttttac gttgtagtta ggattgtagc gttgtttagg gaggtagggc 4 380 

gagttttatt tttttttttt gttttaggag aggggtagac ggggttgggg cggagtggag 4 4 40 

aaattcgatg tttttgggcg ggggcgttgg tatagttgag aggggaagat gttttgtaga 4 500 

g 4501- 

<210> 31 
<211> 4501 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> chemically treated genomic DNA (Homo sapiens) 
<400> 31 



ttttgtaggg 

tttttatttc 

cgttttgttt 

ttaggagcgt 

tgtgtacgtt 

gagttaaggg 

agttgtcgtg 

gtgcggggta 

ggcgtagcga 

agtaggagtt 

gttgttcgtt 

tttcgtttcg 

tcggtttttt 

ggatcgttta 

ggcgcgttcg 

tcgtttgcgt 

attaattaat 

ttagagattt 

gtttttttgg 

tttttggttt 

atatgataga 

ataaatacgg 

atgaatgtat 

tgggttggat 

gaagtgttat 

ggagagaggt 

tagaaagtag 

ttagtaaggg 

aggattttag 

tattattgat 

attatagttt 

tttttagatg 

tatttttttt 

agttgtttta 

tttgtttttt 

aatagaaata 

tagataagtg 

aatatttttg 

tttttatatt 

tttaattgtg 

tttattgttt 

gtttgggata 

gattggagag 

ttattttaag 

ttttcgcgtt 

attaaattta 

atattttagt 

taagtattaa 

ttgaagcgtt 

tttttagttg 

agttggttta 

ttttttttat 

ttttatttta 

gttagggtta 

taataatatg 

aggttaatag 

tattttgaga 

atatggtgaa 

gtttgtagtt 



tatttttttt 

gttttaattt 

ttttaagtag 

ttatcgatgt 

tcggcgtttt 

gttattgtcg 

cgcgtcgtcg 

attttggttt 

ggttgtttcg 

ggaggagtaa 

ttgcgtcgtt 

ggttgttggg 

aaaaaggggg 

gatttttata 

ggatcggtgt 

tttggtttta 

atttatttat 

tgattgtgtt 

agagagtagg 

ttattttttg 

agattgtttt 

tttaggatgt 

agggtgattt 

atgattgggg 

tttcgttgag 

attaggtagg 

aaaggtaaga 

atttgggggt 

acgattagtt 

attttgattt 

ttataataat 

aggaatcggt 

tattgttttt 

tttaattgta 

tttttttttt 

gggagaaatg 

atattgggat 

aaattttttt 

tttttgattt 

gtttaattcg 

tatggggtat 

tttagttata 

tatgggtgtg 

gatttaggtt 

ttatatgatt 

ttttggataa 

tttgtttaaa 

gtagataatt 

tttttttagt 

aaaagtaacg 

tatagtgttt 

tttaaatttg 

aggaaaagaa 

ttttttttag 

taagaattgg 

taagaatgaa 

ggttaaggtg 

atttcgtttg 

ttagttattt 



ttttagttat 

cgtttgtttt 

cgttgtagtt 

cggagttgta 

agttttttag 

ttgttgtcgt 

gcggggttgt 

tcggcgcgtt 

gcgttggcgt 

gaggaggagg 

gtttgggcgg 

gttcgttttt 

cggggtcggg 

gggaataatg 

ttgtcgttgg 

cgtttatttg 

tttagtagga 

tggtggaatt 

tatagaggag 

ggatatggga 

ttgtgttttt 

tgggttaagt 

tttgtgatgt 

agggtttgtt 

aagtggataa 

gggaatagta 

ggaagtggtt 

gagttgattt 

ataatagatg 

tgttttgtat 

ttttgtgggt 

atagaaagat 

ttttatttga 

aatggttatt 

tttcgtttta 

taagtttagt 

agtagaggtc 

tttttttttg 

gtttttttta 

tagagatgtt 

gattttattg 

ttgtttttta 

gttaatagtt 

gaatgagggt 

tattttatag 

gtattttata 

gtgtcgatat 

tttgttgaat 

agttatttaa 

aaattatttt 

tgaagtttag 

agttagtttt 

atagtaaatt 

taggtattta 

ttatttaata 

gatgtaggtt 

ggcggattac 

tattaataat 

gggaggttga 



gttagcgttt 

ttttttgggg 

ttggttgtag 

gaaggcgttt 

gttttagttg 

cgttgtcggg 

tgtagttcga 

gtttttcgag 

aggattcggc 

agaagtcgtt 

tcgagtgata 

ttagattaat 

ggtaaggggt 

tcgtcgtggg 

gttttcggag 

ggttattggg 

tcgtttttat 

agcgggggaa 

aaagatttaa 

agttatttgt 

ttagagtaaa 

aatataaagt 

tagggttatg 

ttttttgcga 

agataaggat 

agtgtaaaga 

ttttgtttat 

aaaattgtag 

attgtagata 

ttttaaaagt 

aggaaaagta 

gggatgattg 

agagagatat 

tgtagttggg 

ttttgttaga 

ttttttttta 

gaagaattcg 

agtattttag 

tttagtttta 

tttgtttttc 

tttttttaat 

gtttttttag 

gattgagttt 

atacgtggtg 

ttatgtggaa 

tgatagaggt 

tttttttaac 

tttaagtagt 

ttatgaaagt 

ttggttaatt 

cgaattttaa 

tttttgttta 

ttatgaattt 

ttagtttgga 

ttatttaata 

gggtgcggtg 

gaggttagga 

ataaaaaatt 

ggtaggagaa 



tcgtttaagg 

tagaggaaag 

cgtggggttc 

tgggggtggt 

tttaggagta 

gttgttgttc 

gttcgttcgt 

tgttcggcgg 

gggcggtttt 

tgagcgttcg 

tagcgttggg 

ggtagagtcg 

aacggggcgg 

tacgcgagtg 

cggagttttc 

tgtttttgat 

aggtgagggg 

tgttaattgt 

attttttttt 

tgtttgtagt 

cggggttttg 

ttttgttttc 

aagaaaataa 

tagtaaggga 

tagttttggg 

ttttgggtat 

ggttgataga 

taaaattagg 

attaatataa 

aggattttgt 

agtataagta 

gtggttagtt 

gtattttttt 

attttttatt 

aatgttataa 

gaattttttt 

tgagagatgg 

ttataggaaa 

aaaatttttt 

gatgtttttt 

tatagtagga 

aattaaatag 

tgagtagagt 

gaatttgaga 

ggttttagaa 

tttttttttt 

ggaaggtttt 

agttttttta 

ataagtataa 

tttttttatt 

gagtttttta 

tcgtgtgaag 

ttgcgtaggg 

tgttatggtg 

agttaggtgg 

gtttacgttt 

gatcgagatt 

agttaggtgt 

tggcgtgaat 



atatcgagtt 

gagtggggtt 

gggcggggta 

tgggcgagta 

cgatgagttc 

gtttttttaa 

tcgtcgggtc 

gacgggatgg 

tcggcgaagg 

tcgtttgttt 

ttttcgggga 

tattatttta 

ggtcgttttc 

ggtgggttgg 

gtgttttttt 

ttaaattaga 

tggttatgtt 

tattttttta 

tttttttttt 

tggttatgat 

tatttattta 

gtggatattt 

aatagagttt 

agggtttttt 

gtaagttata 

gtttgaaaga 

gttttatttt 

agaacgattt 

ttattatttt 

attttatcgt 

ttatttttat 

aggaattcgt 

gaacgttagt 

tttttatatt 

gtttggaata 

gtttatattt 

tatttttaag 

gggaaattag 

ttgtttttat 

tagtattgtt 

atattttgag 

ggttttagga 

gttttggagg 

gattcgttta 

gattttttag 

tttttttttt 

gtttggaata 

tagaaagtat 

tttgattttt 

ttttatttta 

gttgggatgt 

gtagtttggt 

gagttttttt 

tttatgagtt 

ggtgaatttg 

gtaattttag 

attttggtta 

ggtggtgggc 

ttgggaggcg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
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gagtttgtag tgagttgaga ttatgttatt gtattttagt ttaggtgatg gagtgagatt 3600 

tcgtttttaa aaaaaaaaaa aaaaaaaaaa agaatgaaga tgtaggtttt tttgtttttt 3660 

tttgatagtt aagaataatg atagagttat atatttggga agaattgagt aagttttaag 3720 

atttatttgg tttgtttata tatttattag gatgatttgg tatttttttt tttggaattt 3780 

ttttaggaaa ggtgagttta tatttatttt ttttgtatta agttatagga tgttagagtt 384 0 

tgtaggaaga gaagtcgtaa aaaggatttt agaaattatt tatttttgtt ttaaatgtgg 3900 

gaaaaataag gtttagagaa gtgaaggaat ttgtttattt ttagggttta gttttttaag 3960 

ttgtaaggtg tggtttatgt ttgtattgtg ggtttggaaa ttttagttat ttatagattt 4020 

cgtatttgtt ttttagattt gtagatagat tcgtttgagt ttttgtatag tgtttagttt 4080 

atagagaaat tttatttata ttgattaaat aattttttat tatgataata attatttttt 4140 

gagttaatta gaagtaatat aggtttgttt ttttgatagg tttatttttt gtgtgtttat 4200 

tttttttttt ttttaaatta ttagttaatg tattttaaat atattattat aaaaaaaagt 4260 

atatgaaaat tttgtttttg ggaaatgaaa agagagtaaa gtggaaataa aaaattaaaa 4320 

gatttgagat ttgtttttaa tgttgtagaa tagttgtgta tttgttttgg ttaagttatt 4380 

ttgtttgttt aggcgtttat ttttgtgttt attggatgaa agatagaatt tagtggtatt 4440 

taggattttt ttcgttttaa aaattttaag attttatggg gaattttgta ggataagtga 4500 

^ 4501 

<210> 32 
<211> 7928 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 32 



aacgttaagg atatttgggg atagagtttt atttatttta tacgagatag ggatatttag 60 

ggatagcgtt ttatttattt tgtatttgag agggatattc gggggtcgta atttatttat 120 

tttatacgtg atagggatat tcggggacgg cgttttattt attttatacg tgatagggat 180 

attcggggat ggcgttttat ttattttata tttgagaggg atatttaggg acggcgtttt 240 

atttatttta tacgtgatag agatattcgg ggatagtgtt ttatttattt tatacgtgat 300 

agggatattc ggggacgggg ttttatttat tttgtacgtg atagggatat tcggggacgg 360 

cgttttattt attttatacg tgatagggat attcggggac ggcgttttat ttattttata 420 

cgtgataggg atattcgggg acggcgtttt atttatttta tacgtgatag ggatattcgg 480 

ggacggcgtt ttatttattt tatacgtgat agggatattc ggggacggcg ttttatttat 540 

tttgtacgtg atagggatac gcggggacgg cgttttattt attttgtacg tgatagggat 600 

attcgggggt ttcgcgttaa ttattttgta cgtgataggg atattcgggg acggcgtttt 660 

atttattttg tacgtgatag ggatattcgg ggatagtgtt ttatttattt tatacgtgat 720 

agggatattc ggggatcgcg ttttatttat tttgaacgtg atagggatat tcggggatag 780 

tgttttattt attttgtaag tgatagggat attcgggggt cgcgttttat ttattttgta 840 

cgtgataggg atattcgggg gtcgtgtttt atttattttg tacgtgatag ggatattcgg 900 

gggtcgcgtt ttatttattt tgtacgtgat agggatattc gggggtcgcg ttttatttat 960 

tttgtacgtg atagggatat tcgggggtcg cgttttattt attttatacg tgatagggat 1020 

attcgggggt cgcgttttat ttattttgta cgtgataggg atattcgggg gtcgcgtttt 1080 

atttatttta tacgtgatag ggatattcgg ggatagtgtt ttatttattt tatacgtgat 1140 

agtgatattc ggggatcgcg ttttatttat tttatacgtg atagggatat tcgggggtcg 1200 

tgttttattt attttgaacg tgatagggat attcggggac ggcgttttat ttattttata 1260 

cgtgataggg atattcgggg acggtatttt atttatttta tacgtgatag ggatattcgg 1320 

ggacggcgtt ttatttattt tgtacgtgat agggatacgc ggggacggcg ttttatttat 1380 

tttgtacgtg atagggatat tcgggggttt cgcgttaatt attttgtacg tgatagggat 14 40 

attcggggat agcgttttat ttattttgta cgtgataggg atattcgggg acggtgtttt 1500 

atttatttta tacgtgatag ggatattcgg ggatcgcgtt ttatttattt tgaacgtgat 1560 

agggatattc ggggatagtg ttttatttat tttatacggg atagggatat tcggggatcg 1620 

tgttttattt attttgtacg tgatagggat attcggggat cgcgttttat ttattttgta 1680 

cgtgataggg atattcgggg atcgcgtttt atttattttg tacgtgatag ggatattcgg 1740 

ggatcgcgtt ttatttattt tgtacgtgat agggatattc gggggtcgcg ttttatttat 1800 

tttgtacgtg atagggatat tcgggggtcg cgttttattt attttgtacg tgatagggat 1860 

attcgggggt cgtgttttat ttattttgta cgtgataggg atattcgggg acggcgtttt 1920 

atttattttg tacgggatag ggatatttgg ggatcgcgtt ttatttattt tgtacgggat 1980 

agggatattc ggggatagtg ttttatttat tttatacgtg atagggatat ttggggatcg 2040 

cgttttattt attttgtacg tgatagggat attcggggat agtgttttat ttattttata 2100 
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tttgggaggg atatttaggg acggtgtttt atttatttta tacgtgatag ggatatttgg 2160 

ggtcgcgttt tatttatttt atatttgaga gggatattcg gggatagcgt tttatttatt 2220 

ttatatttgg gagggatatt tagggacggt gttttattta ttttatacgt gatagggata 2280 

ttcggggatc gcgttttatt tattttgtac gtgataggga tattcgggga tagcgtttta 234 0 

tttattttgt acgggatagg gatattcggg gattacgttt tatttatttt atacgtgata 2400 

gggatattcg gggacggcgt tttatttatt ttatatttga gagggatatt cggggatagt 24 60 

gttttattta ttttatacgt gatagggata ttcggggatc gcgttttatt tattttgtac 2520 

gtgataggga tattcgggga tagtgtttta tttattttgt acgggatagg gatattcggg 2580 

ggttatattt taattacgtt gtacgggata gggatattcg ggggtcgcgt tttatttatt 2640 

ttatacgtga tagggatatt tgggggtaac gttttattta ttttgtacgt gatagggata 2700 

ttcggggatt acgttttatt ttttgtataa gttaggggta gattgtgatt ttatttgaag 27 60 

ttagagaata gtaatgatag gtagagtttt gattagagaa tttaaatttt ttttaacgaa 2820 

ggaagttgga gtataaaaag taaaattggg ttgtatgacg tttatttgat tcggcgtggt 2880 

ttatttgagt cgtagtaggt gtgaggtagt tgtcgttcga tgggtaggga tttttagtta 2940 

cgtaagacgt agtattttaa gtaatttgtt gtaaatatcg tcgagttagt aattttgtat 3000 

tgtatataga aaacggtgtt aggagtgtta attttatgtt atatgatttt tgttattata 3060 

aaaagaaaaa aagaaaaaaa agagttttaa gaaggttatt ttttttgttt gtatggtcgg 3120 

aagttttata tgttttggga gtttgtgggg agggggtgaa atcgggattt tttttagttg 3180 

ttacggtagg gtttgggagt attgggagtt aaaagggggt tggagcggag gttttttaat 324 0 

attaaattta gaaaaatagg gtggggatac ggtagggttt agtagtatta ttttttgaat 3300 

atttataaat attgtttttt ttttagtagg tggagttatt tgttgttttt tgtttttatg 3360 

tggttttttt tatatttaaa gatgggatta ggatttgtgt tggagaatag ttttattttt 3420 

ttttttttat tttgttttgg tataattaac gaatattttt tttttttaaa gatagagttt 3480 

tatttttgtc gtttaggttg gagtataatg gtataatttt agtttattgt agttttcgtt 3540 

ttttgggttt aagtgatttt tttgttttag ttttttaagt agttgggatt ataggtatat 3600 

attattatgt ttagttaatt tttgtatttt tagtatagat agggttttat tatgttggtt 3660 

aggttggttt taaatttttg attttaggtg atttatttgt tttagttttt taaagtgttg 3720 

ggattatcgg cgtgagttat cgtatttggt cgttaatata taattaaatt ttaaatataa 3780 

atttgtatat tggttgatta cgtgtatttg taaaattttt attttttatt tttaggaaga 3840 

gggggttttc gtttttattt tttattttta tttttgaaat tgcgaagagg attataggta 3900 

atttgtaggt attttcgtta gagcgtttgt gtttttagat attttttttt attgtcggta 3960 

attcggtttt attgtcgcgt ttagtttttt ttgtttattg ttttggtttc ggcgtttgga 4 020 

aatcgcgtgt ttattaaaac gtgaaggtga atttcgtaag tttatgtaaa ttggatagga 4080 

gggagagtag aggtagagat tatcgtgttt attcgacgtt ttgagcgaaa agttacgtgt 4140 

gtttacgtga cgatggagat aggaggatta gggttttgtt tgtttttttt tttgagtttt 4200 

tattgtattt agttttgggg tttgggtttt cgacggttat tattttttta tttgggtttt 4260 

tgcgtagtta agcgtagttt cgtacgttta ttttttacgt tagtttttgt agcgagagtt 4320 

tggtatgttt ttttagggag atgaattttt tggtgttttt gaggaagcgg cgttcgttgt 4380 

gtttggagtt ttagaggttt gggggtatta gtcggcgtag gtaggttcgt acgaagtcgt 4440 

atatttgtta ggggttgttg tgttggcgga gtagttgtat taggcgacgg gggtttgtgt 4500 

tttttttttc gggggtcgtt atagagtttt ggggtttttt tcgggtatag atatcggttg 4 560 

ttggggtgat cgtagttcgt agcgggtagt gcgttttgag gagtatttcg taggggtatt 4 620 

gcgcgtggtt tttaagtagt tttagaaata ggggtcgtat ttgttagtag cgttggggta 4 680 

ggcggggtaa tttgcgggga gtttttggta tttagggttt ggaatttaga aagatggttt 47 4 0 

ttacgagttt tcgagcgtta gttaggttgg gttttagaga gttgagtagg aaggagggtc 4 800 

gtagttgttt tttgtcgttt gaggagtaga ggaagtgttt ggtttcggcg tatatcgggg 4 860 

gataaggcgt gttttaggga cgtggtggtc gcgatgtgga tggggggttc gcgtggtgtt • 4920 

ggcggtttac ggatgggtgg gagtggcgcg tgttagagag cgtatttttt aaagaggtgg 4 980 

ttttttcggc gggtttggta ggtgatatta tatagaaatt acggttattc ggtttacgcg 5040 

ttttgttcgg gtgggtttag gatttttgtt taacgggcgt tcgtttcggt ttaggggtag 5100 

cgttacgttt gggttttttg ggtaacggta gatttcggtt ggtattgttt tcgcgttttt 5160 

tcgtattcgg ggttggtagg tttaggggga tttcggtttt tttgacgtta tggttttagg 5220 

ttcgttcgta ttttagacgt tttcggggtt tattagcgtg tggcgggggt cgggtttgag 5280 

tggtagcgtc gagttggtat agcggcggtt cgtatatttg gtaggcgtag ttgggagtta 534 0 

ttagtataaa gagcgcgtag cgtgttagta ggtgaattag tacgtcgtcg tttacgcggc 5400 

gtagtagtag tttttacgtt tcgttttttc gtagtgcgtc ggttatcgtg ttgggtaggt 54 60 

agttgcgtac gttggtggtg aaggtttcgg gggggttttc gcgggtttcg tttagtagcg 5520 

cgaagtcgaa ggttagtacg tttttcgcgt cgcgttcgta tagtttttgt agtattcggg 5580 

ttattagttt ttttaggtag gatatttgcg ggggaagcgt tttgagtcgt ttgcgttgtt 5640 

tttcgtatgt cgttggtttt tttcggtcgt ttttaatttt agtcggacgt cgatttcggg 57 00 

gaggtttatt tggcggaagg agggggcggc ggggggcggt cgtgcgtttt agggtacgta 57 60 

tattaggtat tgggttatta gcgcgcggaa agtcgtcggg ttttcgcgtt gtattagtcg 5820 

ttagttttgg ggttttaggc gtcgtacgaa cgtggttagc ggtagtattt cgcggtagtg 5880 
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gttgcgtagt agggagcgta cggttcggta gcggggagcg cgcggtatcg cgggggtggt 594 0 

cggggttagg gttttttacg tgcgtagtag gacgtagcgt tgtttgaaat tcgcgtcgcg 6000 

aggagagggc ggggtcgcgg aaaggaaggg gaggggttgg gagggttcgg agggggttgg 60 60 

gtcggggatt cgggaggggt cgggacgggg cggggttcgc gcggaggagg cggagttgga 6120 

aggtgaaggg gtaggacggg tgttcgggtt tttagttttt tcgttacgtg ggaagcgcgg 6180 

ttttgggcgt ttgtgttcgc gaatttattg ggagttcggt ttggtttcga tagcgtagtt 6240 

gtttcgggcg gattcggggg tttgggtcgc gttttttcgt tcgcgcgtcg ttcgcgtttt 6300 

tagggtgtag ggacgttagc gagggtttta gcggagagag gtcgaatcgg tttaggttgt 6360 

ggggtaattc gagggagggg ttatgatgtg gaggttttgg gaataggtgc gtgcggcgat 6420 

tttttggtcg ttggtttgat tcggagattt agggttgttt ttaggttcgg acgcggggcg 64 80 

tcgggtttcg ggtattacga atgtcggacg tgaaggggag gacggaggcg cgtagacgcg 6540 

gttggggacg aattcgagga cgtattgttt tttggacggg tacgcgggat ttttcggagt 6600 

gtttttttgt aatatttttt cgcgatttgg gttttttgat ataggttcgt tatttttttt 6660 

tgtaggtttt taggcggcga ggggttttta ttatgagtaa attattttaa atttgttaat 6720 

tatttatcgg ggcggtttcg tcgagaaagg gtgggaaatg gagttaggcg tttttgttgg 6780 

tcgcgtatcg ggcgttttat attagttata acggttttga ttttgggttt cggtattttg 6840 

tttggtagat gaggttaata tttggttata tttcgttcgt atagggtgga gggtaatttc 6900 

ggggtttagg tatttggttt taagtttcgg attgtagagt taggaggttc gatttttagt 6960 

ttagtagtag aagttatacg gttattggtt ttttttagat ttggggtttc ggtataatcg 7020 

taggatagtt gaggattttt taggaattta gatttcgggt tgtttaagtt tggatttaag 7080 

gggcgagaaa tttttgggtt tttcgaggtt ttgtagggat gttgtagttg aggtcggtaa 7140 

atattgaaat gttaataaac gtaattttaa atgtaatttt ttttattttt agaaattgtc 7200 

ggaggaaatt gttttattta tggagttagt atttgaatag gtttcgtatt ttttttgggt 7260 

tgttacgttc gttggaggtt agtttcgttt tgtaaatatt taggattata ggtcgttttt 7320 

ttagaaattt ttttagtgat ttttaagttt ttttaaaggg ttgtgtttgt gaattgtttt 7380 

tgttattagg gtaaaggggc ggtttggaaa atttgtttta ataaaagtta agttgtagtt 7440 

tatattggtt ttttgtagag aagttaatat agaaaatata attttaaaag agggaagaga 7500 

agaaatggaa gtagaagatt atgttggagt aattaatatt atgtgtatgg cgaggaaacg 7560 

tttttcggta tttaatgaag atcgttgata tttagaagat attttagtat tatgggtgta 7 620 

gttagtgtgt ttttgaaaag ttgatgatgt tttagttatt atagtgtaaa atattaagag 7 680 

tgttttaata ataataaaaa aattttatta ttggtttaaa atattataat atttgagtgg 7740 

ggtgagtttt ttattttaga tttagatgtt tttaaataga gtaaattttg agttgggtat 7800 

ggtggtttat atttgtaatt ttagtatttt aggaggtaga ggtaggtgga ttatttgagg 7860 

ttagaagttc gagattagtt tggttaatat ggtgaatttt atttttattt tcgtttttat 7 920 

taaaaata 7928 

<210> 33 
<211> 7928 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 33 

tatttttagt agagacgggg gtgggggtgg ggtttattat gttggttagg ttggtttcga 60 

atttttgatt ttagatgatt tatttgtttt tgttttttaa agtgttggga ttataggtgt 120 

gagttattat gtttagttta gaatttattt tgtttagaaa tatttgggtt tgaggtagga 180 

agtttatttt atttaagtgt tgtggtgttt taagttaatg atagaatttt tttattgttg 240 

ttagaatatt tttgatgttt tatattgtga tgattaagat attattagtt ttttaaagat 300 

atattaattg tatttataat attggggtgt tttttgggta ttagcgattt ttattgaatg 360 

tcgggaggcg ttttttcgtt atgtatatgg tgttaattat tttagtataa ttttttgttt 420 

ttattttttt tttttttttt tttaaaattg tgttttttat gttggttttt . ttgtagagaa 480 

ttagtgtaag ttataattta atttttgttg gaataaattt tttaaatcgt ttttttgttt 540 

tagtggtaga gataatttat aaatatagtt ttttaaaaag gtttagggat tattaagggg 600 

atttttagaa gagcgatttg taattttaag tatttataag acgaggttaa tttttagcga 660 

gcgtgatagt ttagggaggg tgcgaggttt gtttaaatgt tagttttata aataaagtaa 720 

tttttttcgg tagtttttga aagtaggaaa ggttatattt aaggttgcgt ttgttagtat 780 

tttagtgttt gtcgatttta gttatagtat ttttgtaagg tttcgggaga tttagaagtt 840 

tttcgttttt tagatttaaa tttgagtaat tcggagtttg gatttttggg aagtttttag 900 

ttgttttgcg gttgtgtcgg ggttttaggt ttggagggga ttagtggtcg tgtggttttt 960 

attgttgggt tggaagtcgg gttttttagt tttgtagttc gaggtttgga gttaggtgtt 1020 
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tggatttcga ggttgttttt tattttgtgc gggcgggatg tgattagatg ttggttttat 1080 

ttgttagata gagtgtcggg gtttagggtt aaggtcgttg tggttggtgt gaggcgttcg 1140 

gtgcgcggtt agtaggagcg tttggtttta ttttttattt tttttcgacg ggatcgtttc 1200 

ggtgggtgat taatagattt ggggtggttt gtttatggtg gggatttttc gtcgtttgag 1260 

aatttgtaaa gagaaatgac gggtttgtgt taaggagttt aagtcgcggg gaagtgttgt 1320 

agggaggtat ttcgggaggt ttcgcgtgtt cgtttaggga gtaatgcgtt ttcgggttcg 1380 

tttttagtcg cgtttacgcg ttttcgtttt tttttttacg ttcggtattc gtggtgttcg 1440 

gagttcgacg tttcgcgttc ggatttggag gtagttttgg gttttcggat taggttagcg 1500 

gttaaagggt cgtcgtacgt atttgttttt agggttttta tattatggtt tttttttcgg 1560 

gttattttat agtttaggtc gattcgattt tttttcgttg gggttttcgt tggcgttttt 1620 

gtattttggg agcgcgagcg gcgcgcgggc ggggaagcgc ggtttagatt ttcgggttcg 168 0 

ttcggagtag ttgcgttgtc ggggttaggt cgggttttta gtggattcgc gggtatagac 17 40 

gtttaggatc gcgtttttta cgtggcggag ggattgggga ttcgggtatt cgttttgttt 1800 

ttttattttt tagtttcgtt tttttcgcgc ggatttcgtt tcgtttcgat ttttttcggg 1860 

ttttcggttt agtttttttc gggttttttt agtttttttt tttttttttc gcggtttcgt 1920 

ttttttttcg cggcgcgagt tttaggtagc gttgcgtttt gttgcgtacg tgggaagttt 198 0 

tggtttcggt tattttcgcg atgtcgcgcg tttttcgttg tcgagtcgtg cgttttttgt 2040 

tgcgtagtta ttatcgcgag gtgttgtcgt tggttacgtt cgtgcggcgt ttggggtttt 2100 

agggttggcg gttggtgtag cgcggggatt cggcggtttt tcgcgcgttg gtggtttagt 2160 

gtttggtgtg cgtgttttgg gacgtacggt cgtttttcgt cgtttttttt tttcgttagg 2220 

tgggtttttt cggggtcggc gttcggttgg ggttgagggc ggtcgggggg aattagcgat 2280 

atgcggagag tagcgtaggc gatttagggc gtttttttcg taggtgtttt gtttgaagga 2340 

gttggtggtt cgagtgttgt agaggttgtg cgagcgcggc gcgaagaacg tgttggtttt 2400 

cggtttcgcg ttgttggacg gggttcgcgg gggttttttc gaggttttta ttattagcgt 24 60 

gcgtagttat ttgtttaata cggtgatcga cgtattgcgg gggagcgggg cgtgggggtt 2520 

gttgttgcgt cgcgtgggcg acgacgtgtt ggtttatttg ttggtacgtt gcgcgttttt 2580 

tgtgttggtg gtttttagtt gcgtttatta ggtgtgcggg tcgtcgttgt attagttcgg 2 64 0 

cgttgttatt taggttcggt tttcgttata cgttagtgga tttcgaaggc gtttgggatg 27 00 

cgaacgggtt tggaattata gcgttaggga ggtcggggtt tttttgggtt tgttagtttc 27 60 

gggtgcgagg aggcgcgggg gtagtgttag tcgaagtttg tcgttgttta agaggtttag 2820 

gcgtggcgtt gtttttgagt cggagcggac gttcgttggg taggggtttt gggtttattc 2880 

gggtaggacg cgtggatcga gtgatcgtgg tttttgtgtg gtgttatttg ttagattcgt 2940 

cgaagaagtt atttttttgg agggtgcgtt ttttggtacg cgttattttt atttattcgt 3000 

gggtcgttag tattacgcgg gttttttatt tatatcgcgg ttattacgtt tttgggatac 3060 

gttttgtttt tcggtgtacg tcgagattaa gtattttttt tattttttag gcgataagga 3120 

gtagttgcgg tttttttttt tatttagttt tttgaggttt agtttgattg gcgttcggag 3180 

gttcgtggag attatttttt tgggttttag gttttggatg ttagggattt ttcgtaggtt 3240 

gtttcgtttg ttttagcgtt attggtaaat gcggtttttg tttttggagt tgtttgggaa 3300 

ttacgcgtag tgtttttacg gggtgttttt taagacgtat tgttcgttgc gagttgcggt 3360 

tattttagta gtcggtgttt gtgttcggga gaagttttag ggttttgtgg cggttttcga 3420 

ggaggaggat atagattttc gtcgtttggt gtagttgttt cgttagtata gtagtttttg 34 80 

gtaggtgtac ggtttcgtgc gggtttgttt gcgtcggttg gtgtttttag gtttttgggg 3540 

ttttaggtat aacgaacgtc gtttttttag gaatattaag aagtttattt ttttggggaa 3600 

gtatgttaag ttttcgttgt aggagttgac gtggaagatg agcgtgcggg attgcgtttg 3660 

gttgcgtagg agtttaggtg aggaggtggt ggtcgtcgag ggtttaggtt ttagagttga 3720 

atgtagtagg ggtttagaaa agggggtagg tagagttttg gtttttttgt ttttatcgtt 3780 

acgtgggtat acgtggtttt tcgtttagga cgtcgagtgg atacggtgat ttttgttttt 3840 

gttttttttt ttgtttagtt tgtataaatt tacgaggttt atttttacgt tttgatggat 3900 

acgcggtttt taggcgtcga ggttagagta gtgaatagag gaggttgggc gcggtagtgg 3960 

agtcgggttg tcggtaatgg ggagaagtgt ttggaagtat agacgttttg gcgagggtgt 4020 

ttgtaggtta tttataattt ttttcgtaat tttaagggtg ggaatgagag gtggggacga 4080 

gaattttttt tttttggggg tgggaggtaa gggttttgta ggtgtacgtg gttagttaat 4140 

atgtaggttt gtgtttaaga tttaattgtg tgttgacggt taggtgcggt ggtttacgtc 4200 

ggtaatttta gtattttggg aagttgaggt aggtggatta tttgaggtta ggagtttgag 4260 

attagtttga ttaatatggt gaaattttat ttgtattaaa aatataaaaa ttagttgggt 4320 

atggtggtgt gtgtttgtaa ttttagttat ttgggaggtt gaggtaggag aattatttga 4 380 

atttaggagg cggaggttgt agtgagttga gattgtgtta ttgtatttta gtttgggcga 4 440 

taagagtgaa attttgtttt taaaaaaaaa aagtgttcgt tgattgtgtt aggatagggt 4500 

agagggaggg agataagatt gttttttagt atagattttg gttttatttt taggtatgaa 4560 

gagggttata tgggagtaga ggatagtaga tggttttatt tgttgaggaa gggatagtgt 4 620 

ttgtgggtgt ttaggggatg gtgttgttgg gttttgtcgt gtttttattt tgtttttttg 4 68 0 

gatttgatgt tgaggaattt tcgttttagt ttttttttgg tttttagtgt ttttaggttt 47 4 0 

tatcgtggta gttagaagaa gtttcgattt tatttttttt ttataaattt ttaagatatg 4800 
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taagattttc ggttatgtag ataaggaggg tgattttttt ggggtttttt tttttttttt 4860 

ttttttttta tggtggtaaa agttatataa tatgagattg gtatttttaa tatcgttttt 4920 

tgtgtatagt gtagaattgt taattcggcg gtgtttatag taggttgttt gaaatgttgc 4 980 

gttttgcgtg attggaagtt tttatttatc gaacggtagt tgttttatat ttgttgcggt 5040 

ttaggtggat tacgtcgagt tagataagcg ttatgtaatt tagttttgtt ttttgtgttt 5100 

tagttttttt cgttgaggag agtttgagtt ttttgattag gattttgttt gttattgttg 5160 

ttttttgatt ttagatgagg ttataatttg tttttggttt atgtagggag tgaggcgtgg 5220 

ttttcgggtg tttttgttac gtgtagggtg agtgaggcgt tgtttttagg tgtttttgtt 5280 

acgtgtaggg tgagtgaggc gcggttttcg ggtgtttttg tttcgtgtag cgtgattgag 5340 

gtgtggtttt cgggtgtttt tgtttcgtgt agggtgagtg aggtattgtt ttcgggtgtt 54 00 

tttgttacgt gtagggtgag tgaggcgcgg ttttcgggtg tttttgttac gtgtagggtg 54 60 

agtgaggtat tgttttcggg tgtttttttt aggtgtaggg tgagtgaggc gtcgttttcg 5520 

ggtgtttttg ttacgtgtag ggtgagtgag gcgtggtttt cgggtgtttt tgtttcgtgt 5580 

agggtgagtg aggcgttgtt ttcgggtgtt tttgttacgt gtagggtgag tgaggcgcgg 564 0 

ttttcgggtg tttttgttac gtgtagggtg agtgaggtat cgtttttggg tgtttttttt 5700 

aggtgtaggg tgagtgaggc gttgttttcg ggtgtttttt ttaggtgtag ggtgagtgag 57 60 

gcgcggtttt aggtgttttt gttacgtgta gggtgagtga ggtatcgttt ttgggtgttt 5820 

tttttaggta tagggtgagt gaggtattgt tttcgggtgt ttttgttacg tgtagggtga 5880 

gtgaggcgcg gtttttaggt gtttttgtta cgtgtagggt gagtgaggta ttgttttcgg 5940 

gtgtttttgt ttcgtgtagg gtgagtgagg cgcggttttt aggtgttttt gtttcgtgta 6000 

gggtgagtga ggcgtcgttt tcgggtgttt ttgttacgtg tagggtgagt gaggtacggt 60 60 

tttcgggtgt ttttgttacg tgtagggtga gtgaggcgcg gttttcgggt gtttttgtta 6120 

cgtgtagggt gagtgaggcg cggttttcgg gtgtttttgt tacgtgtagg gtgagtgagg 6180 

cgcggttttc gggtgttttt gttacgtgta gggtgagtga ggcgcggttt tcgggtgttt 6240 

ttgttacgtg tagggtgagt gaggcgcggt tttcgggtgt ttttgttacg tgtagggtga 6300 

gtgaggtacg gttttcgggt gtttttgttt cgtgtagggt gagtgaggta ttgttttcgg 6360 

gtgtttttgt tacgtttagg gtgagtgagg cgcggttttc gggtgttttt gttacgtgta 6420 

gggtgagtga ggtatcgttt tcgggtgttt ttgttacgtg tagggtgagt gaggcgttgt 64 80 

tttcgggtgt ttttgttacg tgtagggtga ttgacgcgag gttttcgggt gtttttgtta 6540 

cgtgtagggt gagtgaggcg tcgttttcgc gtgtttttgt tacgtgtagg gtgagtgagg 6600 

cgtcgttttc gggtgttttt gttacgtgta gggtgagtga ggtgtcgttt tcgggtgttt 6660 

ttgttacgtg tagggtgagt gaggcgtcgt tttcgggtgt ttttgttacg tttagggtga 6720 

gtgaggtacg gttttcgggt gtttttgtta cgtgtagggt gagtgaggcg cggttttcgg 6780 

gtgttattgt tacgtgtagg gtgagtgagg tattgttttc gggtgttttt gttacgtgta 6840 

gggtgagtga ggcgcggttt tcgggtgttt ttgttacgtg tagggtgagt gaggcgcggt 6900 

tttcgggtgt ttttgttacg tgtagggtga gtgaggcgcg gttttcgggt gtttttgtta 6960 

cgtgtagggt gagtgaggcg cggttttcgg gtgtttttgt tacgtgtagg gtgagtgagg 7020 

cgcggttttc gggtgttttt gttacgtgta gggtgagtga ggtacggttt tcgggtgttt 7080 

ttgttacgtg tagggtgagt gaggcgcggt tttcgggtgt ttttgttatt tgtagggtga 7140 

gtgaggtatt gttttcgggt gtttttgtta cgtttagggt gagtgaggcg cggttttcgg 7200 

gtgtttttgt tacgtgtagg gtgaatgagg tattgttttc gggtgttttt gttacgtgta 72 60 

gggtgagtga ggcgtcgttt tcgggtgttt ttgttacgtg tagggtgatt gacgcgaggt 7320 

tttcgggtgt ttttgttacg tgtagggtga gtgaggcgtc gttttcgcgt gtttttgtta 7380 

cgtgtagggt gagtgaggcg tcgttttcgg gtgtttttgt tacgtgtagg gtgagtgagg 7440 

cgtcgttttc gggtgttttt gttacgtgta gggtgagtga ggcgtcgttt tcgggtgttt 7500 

ttgttacgtg tagggtgagt gaggcgtcgt tttcgggtgt ttttgttacg tgtagggtga 7560 

gtgaggcgtc gttttcgggt gtttttgtta cgtgtagggt gagtgaggtt tcgttttcgg 7 620 

gtgtttttgt tacgtgtagg gtgagtgagg tattgttttc gggtgttttt gttacgtgta 7680 

gggtgagtga ggcgtcgttt ttgggtgttt tttttaggtg tagggtgagt gaggcgttat 7740 

tttcgggtgt ttttgttacg tgtagggtga gtgaggcgtc gttttcgggt gtttttgtta 7800 

cgtgtagggt gagtgagttg cggttttcgg gtgttttttt taggtgtagg gtgagtgagg 7860 

cgttgttttt gggtgttttt gtttcgtgta gggtgagtga ggttttgttt ttaggtgttt 7920 

ttggcgtt 7928 

<210> 34 
<211> 3190 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 34 
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aggagtttaa gattagtttg gttaatatga tgaaattttg tttttattaa aaatataaaa 60 

attagttagt tgtggtggtg tatgtttgta attttagtta tttaggaggt tgatagagga 120 

gaattgtttg aatttaagag gtgaaggttg tagtgagtta agaatatatt attgtatttt 180 

agtttgggtg atagagtagg attttgtttt aaaaaaaaaa gagttggtta gtgttaaatg 240 

tttagtatag agattggtat agtaattttt aatgtttagt atttattgtt attatttttt 300 

tttttttttt ttttttgaga tagagttttg ttttgttgtt taggttggag tatagtggtg 360 

tgattttggt ttattgtaag ttttattttt taggtttatg ttattttttt gttttagttt 420 

tttgagtagt tgggattata ggtgtttatt attatgtttg gttaattttt tgtattttta 480 

gtagagatgg ggttttattg tgttagttag gatggtttta attttttgat tttgtgattt 540 

gtttgttttg gttttttaaa gtgttgggat tataggtgtg agttattatg tttggtttta 600 

ttgttattat ttttattttt tatttttgta tagagtattt atggtttaag aaatatttgt 660 

tattttaatt gtatgggagt tttataatag tatagggaga tatttttgat tattattttt 720 

attaggaggg tggagaaatt gaggttttgg gaggtggttt tgatttaggg aattaatttg 780 

ttgatttatt aatttatgaa gttttatagt taaaaaagat tagattaaaa aatgagaatt 840 

tagtaaaggg gttgaggtag gaggattgtt tgagtttaga aatttgagat tagttttggt 900 

aatatagtga gatttttttt ttagaaaaat tttttaaaaa attaggttgt ttgaggtaga 960 

gtgtagtggt ttatgtttgt aatttaatat tttaggaggt tgaagagggt ggattatttg 1020 

aggttaggag ttttagatta gtttggttaa tatggtgaaa ttttgtttgt attaaaaata 1080 

taaaattagt tggtgtggtg gtatatgttt gtagttttag ttatttaata ggttgagata 1140 

ggagagtttt ttgaatttgg taggtggagg ttgtagtgag ttgagattgt gttattgtat 1200 

tttagtttgg gtaagataga gtgagatttt gttttaaaaa atataaataa aataaataaa 12 60 

taaaaaatta ggttgttagt ttagtggttt atggtttata tttgaaattt tagtattttg 1320 

ggaggttaag gtaggaggat tgttttagtt taggagtttg agattaggtt gggtaatata 1380 

gggagatata gtgtttttat tgtttttgtt tgttttgatt tgttttttta taaaaaggta 1440 

aaagaaaaaa aaattagttt ggtgtggtgg tgtgtatttg tatttttagt tattagagag 1500 

gttggggtta gaggattgtt tgagtttagg agtttgaggt tgtagtgagt tgtgattgta 1560 

ttattgtatt ttagtttggg tgaaagagtg agattttatt tttaaaatga ataaataaaa 1620 

aattttaaaa aataaaagaa tttagttaag tgtaaaagtt ttttttgatt ttaggtttta 1680 

gtgagttatt ggtggggttg ggatttgaat ttagtggaat tagaattgtg taggttttat 1740 

aatttattta gattttagta attttaggtt agagggttat tgtgtttatg tgaggttggg 1800 

tgggtgggtt gttagttttg ttttggggag gggtttgtgt tgttgattgg ttgtggttgg 18 60 

taggtgaatt tttagttaat tagtggtatg gggggtggtg tttttggggt ttatttggtt 1920 

gtagttatgt attttttttt agtggtgttg gaattgtaaa gtatttgtga gtttgtggaa 1980 

gttagtttag attttagttt gttttagttt ggtttgattt gattgtattt ggtgtttgtt 2040 

tttgtttggt gtttttggtt agttatgggt ttttggagtt gtagtttttt ggtgttgttg 2100 

ttgttgttgt aggtattttg gattttttga tttgtgaggg atgtatttgg gttgtaagtt 2160 

ttgtgtttta gttttgtgtt tttttttttt ttgttgttat tgtttttttt tttttaagaa 2220 

agtttgggtt ttgaggagtg gagtggtttg gaagttttgt gtgttttgga ttttttagtg 2280 

atgggagtgg ggggtgggtg gtgaggggtg agtgtggttt ttttgttttt tttagtgtag 2340 

attgaggtgg gggtgtttgg ttgtggagtt tgtggggtgg gtttgtgtgg gtggtggggg 2400 

tgtgaagtgg ggtgtagggg gtggggtgtg gagaaggggt gttttggtgt aagttgaggg 24 60 

ggagttagga gttgtgggga tgatttttga gggaaggaga ggggtatttg tagaaataaa 2520 

ggtatttgtt atgttaagaa aggttgtaaa taggagtgag ggttttgggg ataagaaagt 2580 

gaggttggag gaggtgggag tgttttttgt tttgaggagt ggtgtatttt tggtttaagg 2640 

aaagtggggt attggagaat aaagatattt ttaataaaat gagaaaggag attgaaaggg 2700 

aatggtgggt taggttttga gggggtgatt tggtggtttt tttttgggag tttttggggg 27 60 

tttggtggtt gtaggttttg gggtggggga gggtgatgtt gttgtttgtt tgttttgggg 2820 

ttgtgggttg gggttttttt ttaattttga tgttgggagt gagggagggg tggtgttgtt 2880 

ggttttggtg agtaggaggg aattttttga gttatttggt tttatttatt ttttttttat 294 0 

tttaggtttt tttttggttt tgttaggagt tggagttttg ttattttggt tttgatgttg 3000 

agagttatat gtttatggtg ttttggtgtt atttggagag aggttgtgtt ttgggtagag 3060 

gtgagggtgt gttgttggtg tttttgggtg gagtagggag gggttggaaa ggggttgaga 3120 

aattgtattt ttatattttt gggttgtaat gggtaagttt tttttttggt ttaaatgata 3180 

ttttttggaa 3190 

<210> 35 
<211> 3190 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



: <WO ^20050498eiA2_U> 



wo 2005/049861 



PCT/EP2004/012740 



40/93 

<400> 35 

ttttaagggg tgttgtttga gttaaggagg gagtttgttt attgtaattt aggggtgtgg 60 

gagtgtaatt ttttggtttt tttttaattt ttttttattt tgtttaggga tattggtagt 120 

gtgtttttat ttttgtttag gatgtggttt ttttttaggt ggtgttgggg tattgtgaat 180 

gtgtagtttt tggtgttaaa gttagggtgg tagggttttg gtttttggta gagttaagag 240 

gagatttggg gtgggggaaa ggtagatgga attgggtgat ttggagggtt tttttttgtt 300 

tattgaaatt aatagtgttg tttttttttt gtttttggtg ttgggattgg gggaggattt 360 

tagtttgtag ttttgggatg ggtgggtagt gatgttattt ttttttattt tgaaatttat 420 

ggttgttgag tttttaggaa tttttgggag ggggttgttg agttattttt ttaagattta 480 

gtttattgtt tttttttagt tttttttttt attttattgg agatgttttt attttttagt 540 

attttatttt ttttagattg ggaatgtatt attttttaga gtgaggggtg tttttatttt 600 

ttttgatttt atttttttat ttttgggatt tttattttta tttatgattt tttttggtat 660 

ggtaggtgtt tttattttta tggatgtttt tttttttttt ttgaagattg tttttatgat 720 

ttttggtttt tttttgattt gtattagggt attttttttt tatattttat tttttatatt 780 

ttgttttatg tttttattgt ttgtgtgagt ttattttgtg gattttgtgg ttagatgttt 840 

ttgttttggt ttgtgttgga gggggtagga aagttgtgtt tgttttttat tatttatttt 900 

ttatttttat tattgggggg tttggagtgt gtgaggtttt taggttgttt tgttttttag 960 

gatttgaatt tttttggaag aagggaagtg gtgatgatgg gagaggaagg ggtgtagggt 1020 

tggggtgtgg agtttgtggt ttgaatgtgt tttttgtaag ttaggggatt tggggtattt 1080 

gtagtagtag tagtagtgtt gagaggttgt ggttttaagg gtttatggtt ggttggggat 1140 

gttgagtgag ggtaggtgtt gggtgtggtt gggttgggtt gggttggagt gggttggagt 1200 

ttgaattgat ttttgtaagt ttataggtgt tttgtagttt tgatgttatt gagagggggt 1260 

gtgtggttgt agttaggtga gttttggagg tattgttttt tgtattgttg attggttgag 1320 

ggtttatttg ttggttatag ttaattagta gtgtggattt ttttttaggg tggagttgat 1380 

ggtttgttta tttggttttg tatagatgtg gtgatttttt agtttggagt tgttagggtt 1440 

taggtgggtt atgggatttg tatggttttg attttattgg gtttgaattt tagttttgtt 1500 

ggtggtttat taagatttgg gattagaaag ggtttttata tttggttgag tttttttgtt 1560 

ttttgggatt ttttgtttgt ttgttttgga gatggggttt tattttttta tttaagttgg 1620 

agtgtagtgg tgtgattata gtttattgta gttttgaatt tttgggttta agtggttttt 1680 

tggttttagt ttttttagta gttgggagta taggtgtata ttattatgtt aggttaattt 1740 

tttttttttt tgtttttttg tagagagata agttggggtg gataggggta gtgggggtgt 1800 

tgtgtttttt tgtattgttt agtttggttt tgaatttttg ggttgaagtg atttttttgt 1860 

tttggttttt taaagtgtta ggattttagg tgtgagttat gagttattga gttagtagtt 1920 

taattttttg tttgtttgtt ttgtttgtat tttttgagat ggagttttgt tttgttttgt 1980 

ttaggttgga gtgtagtggt atgattttgg tttattgtaa tttttgtttg ttgggtttaa 2040 

gagatttttt tgttttagtt tattgagtag ttgggattat aggtgtgtgt tattatattg 2100 

gttaattttg tatttttagt atagatgggg ttttattatg ttggttaggt tggtttggaa 2160 

tttttgattt taggtgattt atttttttta gttttttgaa gtgttggatt ataggtgtga 2220 

gttattgtat tttgttttga gtggtttaat tttttaaaaa atttttttag agaggggatt 2280 

ttattatgtt gttgaggttg attttaaatt tttgaattta ggtgattttt ttgttttagt 2340 

ttttttattg agtttttatt ttttaattta gtttttttta attgtagagt tttatgggtt 2400 

agtgagttag taaattgatt ttttaggtta ggattatttt ttaaagtttt agttttttta 24 60 

tttttttaat gggaataatg attagaaatg tttttttatg ttgttgtggg atttttatat 2520 

aattaaaatg ataaatgttt tttgagttat aaatgttttg tatagaagtg aggggtaaaa 2580 

atagtaataa tagggttagg tatggtggtt tatgtttgta attttagtat tttgggaggt 2 64 0 

tgaggtgggt agattatgag gttaggagat tgagattatt ttggttaatg tagtgaaatt 2700 

ttgtttttat taaaaatata aaaaattagt taggtgtggt ggtgggtgtt tgtagtttta 2760 

gttatttggg aggttgaggt aggagaatgg tatgaatttg ggaggtggag tttgtagtga 2820 

gttgagattg tgttattgta ttttagtttg ggtgatagag taagattttg ttttaaaaaa 2880 

aaaaaaaaaa aaaaaatagt aataataggt gttggatatt gaagattatt gtgttagttt 2940 

ttgtgttaag tatttgatat tgattagttt tttttttttt gagatggagt tttgttttgt 3000 

tgtttaggtt ggagtgtaat ggtgtgtttt tggtttattg taatttttgt tttttgggtt 3060 

taagtggttt ttttttatta gttttttgag tagttgggat tataggtatg tgttattatg 3120 

attggttaat ttttgtattt ttagtagaga tagggtttta ttatgttggt taggttggtt 3180 

ttgaattttt 3190 

<210> 36 
<211> 2301 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 36 

gttgttagtt ttttgtgtaa ttttattttt tggaaaagtg gaattagttg gtattgttta 60 

gtgtgatttg tgaggttgag ttttaatagt ttaaagaagt aaatgggatg ttatttttgt 120 

ggggtttgtt ttttgtgagg tgtttatttt gtatttgtta tgtaaaatga gggagtgtta 180 

ggaaggaatt tgttttgtaa agttattggt tttggttatt agtttttatt taatgttttt 240 

gtgatgttgt tgttgattta tttgggaagt tggttggttg gtgaggtaga gttttttttt 300 

aaagtttggt ttttatggaa aatatgttta gtgtagttgt gtgtatgaat gaaaatgttg 360 

ttgggtgttt ttagttggat aaaatgtagt tgagaatttt gtttgttttg tgtgtttttt 420 

tgttttaggt agggaagagg ggttgttggg tgtgttttgt gttttgtttt tgtatttgga 480 

ttgtttggta tgggtagggt gagggggttt ttggggggtt ggggtttttg gttgtggtgg 540 

tgaagataga ttggggtttg gtagggaggt tattttgagt ttagagattt taggtatttt 600 

ttatatatag gtttttattt tggtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt 660 

gtgtgtgtgt gtatgtttgt taatgggagg aggagagagt ttttagtttt tttttgttag 720 

taggggtgat atttttgttt atattaagtg gggtaatttt ggtttttttt tttggaggtt 780 

tggtgtattg gagaaagatt tagttagagg tgattttaat gagttgtggt tttttttagt 84 0 

ttaatgttta gtggttgaag tgttgtttgg gtttggattg tgggatgtgg ggttggagag 900 

gttgagtagg tattattgat tttttagggt gtttgggttt tttggtatag tttggttgtt 960 

tgttggaagg tgttttgggg tagtagagag ttttagtttg gttgttgttg ttgtttaaag 1020 

gtgttggtgt tggttgtatt tgtattgggg tttttttgtt tttagatttt gggtttgaaa 1080 

gggttggagt gtgttttttg ttagggtgta ggttttagtt ttttgtattt ttattgttta 1140 

gttagttgga gttttggtta gattttgggt tgttgttttt gttgtttttt ttgagtggga 1200 

gtggagtgta gagaaaagtt taagttttgt ttatttgggt tgtagttgtt tgttaatttt 1260 

tagagtgtta tggtgtgagg gaagggtatg ttaattagga gagggggtga gggagatgtg 1320 

gtttgtttgt agttattttt gtattttaga gattttggga agtttgagtg taggaaagta 1380 

gtgttttgag gttaggtttg gggtgttggt tgttgtgggg ggtatgtttt gtgttgttta 14 40 

ggggtttgtg gttttggaga gtattttgat ttagtttttt attgtttttt tggtaggtgt 1500 

tgggatttgg agtgagttgg tagtttgtaa gtgggtggat aagagttagg gtagggtagg 1560 

gttgggtaga gtaaggaggg aaagagatag ggagtgtttt agggtgttag gaatgagtgt 1620 

tgagtttttg gttggggtag aggtttaggt gagagtttgt gggtgaaagg taggggaagg 1680 

gagttgggtt tttaggtagg gattgtttgg gatggggaga ttggtgtaga tttttaaggg 1740 

agattattgt tagagtaatg ttgggtttag attttggaaa tgggttaata ttttagaaat 1800 

gtagtgatgg gtgatagtat taggggagat ttaagtgttt ggttgttgag tttgttttta 1860 

agtttttgat tttttttttg gatatatagt tttgattaag gattgtttag ttatagtttt 1920 

ttttttatta ggtttttttg gttgattatt ttggggtttt tatagttttg agttttgtta 1980 

tggattttaa gtttggttgt gaattagttt tttagatgtt ttgtatttta gagattttaa 2040 

ggttgtatgt gtgtatatat attttaattt agtaaggtgg tttggagtat gttttagata 2100 

gaaaggattt agatagattt tttttgttat ttgttagtgg tattaatttg ggtaagttgt 2160 

ttaatttttt tgagttttta agttttttat tgtaaaataa tttgttgttt ttttaggatt 2220 

gttgagtgga taggattgta tttaatagga tgttttatgt aatgtatgtt agtttgggag 2280 

ttgttggtgt ttgagagtat t 2301 

<210> 37 
<211> 2301 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 37 

agtgttttta gatattgata gtttttagat tggtatgtat tgtataggat attttgttga 60 

atgtaatttt atttatttag tagttttagg aaggtagtag attattttat aatggagaat 120 

ttggaagttt aaagaggtta aataatttgt ttgggttggt attattagta gatggtagga 180 

aggatttgtt tgaatttttt ttgtttgagg tatgttttaa attgttttgt taaattgggg 240 

tatatgtata tatatatagt tttggggttt ttagggtata ggatatttgg aaaattggtt 300 

tatagttagg tttgggattt atggtaagat ttaaggttgt agggatttta agataattaa 360 

ttagaaaagt ttggtagaaa aggagttata attgggtagt ttttaattgg gattgtatat 420 

ttaagaaaga agttaggagt ttgggagtgg gtttagtagt tgggtatttg aatttttttt 4 80 
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ggtattatta 
atattgtttt 
ttttatttgg 
tttattttgg 
ttttttttta 
gttagtttat 
ttttttgaaa 
ttaggtttgg 
tagaggtgat 
tttttgtgtt 
gaattttttt 
ttggttggag 
gtgggggata 
gggtgtggtt 
gttttgaggt 
agttggtggt 
gttttggttg 
gagttttttt 
tgggtgagaa 
aatgaatgta 
agagtgggag 
ttgagttttg 
tattttgttt 
tttttttttt 
tgtttgatta 
tttttgtggg 
atagattagt 
tttataagat 
attttgtgag 
gtttagtttt 
attgtatggg 



tttattattg 

aatagtggtt 
gaatttaatt 
ttaggaattt 
ttttgtttgg 
tttaagtttt 
ttataggttt 
ttttggagtg 
tgtaggtgga 
gtggtgtttt 
ttgtgttttg 
ttttagttgg 
tgttttggtt 
ggtgttggtg 
gttttttagt 
gtttgtttgg 
ttgggtgttg 
ttaatgtatt 
tgttgttttt 
tatatatata 
tttgtgtgtg 
atttgttttt 
gtgttgggtg 
tatttgggat 
gaagtgtttg 
agttaggttt 
agtagtatta 
ggattttttt 
gagtgagttt 
ataaattatg 
ggattggtgg 



tatttttgag 
ttttttagaa 
tttttttttt 
aatatttatt 
ttttgttttg 
aatgtttgtt 
ttgagtagtg 
ttgttttttt 
ttgtattttt 
gagggttaat 
tttttgttta 
ttggataata 
tttttgggtt 
tttttgagtg 
gggtagttgg 
tttttttagt 
ggttggggaa 
gagtttttgg 
gttagtaaaa 
tatatatata 
gggggtgttt 
gttgttgtga 
atttgaatgt 
aggagaatgt 
gtggtgtttt 
tgaggagagg 
tgaaagtatt 
ttaatgtttt 
tgtggaggtg 
ttgggtaatg 
t 



42/93 
atgttagttt 

gtttgtatta 
gttttttatt 
tttagtattt 
ttttggtttt 
agagaggtga 
tagggtgtgt 
gtatttaaat 
tttgtttttt 
aagtagttgt 
gggaaggtag 
ggggtgtggg 
tggggtttgg 
atagtagtag 
gttgtattag 
tttgtatttt 
aattgtggtt 
aggagggaat 
aaggattggg 
tatatatata 
aggatttttg 
ttggaggttt 
agaaatgggg 
atagaatgag 
tatttatgta 
ttttgttttg 
gggtagaggt 
tttgttttgt 
gtattttatt 
ttagttgatt 



atttttaaag 

gtttttttat 
tgtaaatttt 
tgaggtattt 
tatttattta 
tgggggattg 
tttttgtagt 
tttttgaaat 
tttttggttg 
agtttgggtg 
tagaggtggt 
gggttggggt 
gagtaaaagg 
ttgggttgag 
ggggtttggg 
gtaatttgga 
tgttggagtt 
taaagttatt 
agtttttttt 
tatatatata 
ggtttggaat 
tgattttttg 
tgtagagtgt 
tggagttttt 
tgtggttgta 
ttagttagtt 
tgatgattag 
atggtagata 
tgtttttttg 
ttattttttt 



tttaaattta 
tttagatagt 
tatttgagtt 
tttgtttttt 
tttgtaggtt 
gattggggtg 
ggttagtatt 
ttttgaggtg 
gtgtgttttt 
ggtaaggttt 
agtttgggat 
ttgtgttttg 
attttgatgt 
gttttttgtt 
tgttttggga 
tttgagtagt 
gtttttaatt 
ttatttgatg 
tttttttgtt 
tatgtatgtt 
gattttttta 
aaagtttttt 
gtttggtagt 
ggttgtattt 
ttgagtatat 
aattttttaa 
gattaatggt 
tggggtgagt 
gattgttggg 
agagaatgga 



540 

600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2301 



<210> 38 
<211> 2501 
<212> DNA 

<213> Artificial Sequence 

<220> 



<zzu> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 38 



tggatttagt 
gattgtgttg 
gtgtgtattg 
atgtgtgtgt 
gtgtggggtt 
tgtggttttt 
tttttgatat 
ttgggtgggg 
ggtgggaagg 
tgaaggtggg 
tttgtttttt 
tgtggagata 
tatttggttt 
ggtggggtag 
ttttattgtt 
gattttgagg 
agtaattgta 
tgtttttttt 
tgtatgtggg 
gtagtaatat 
agtatagtgg 



ttttgggagt 
ttttttggtt 
taggtttttg 
ggtgggtttt 
gtatgtggtg 
tttagtgtgt 
ggtttggttg 
ttatagggtg 
agttgaggag 
gttgggtgtg 
ttttatattt 
tttgtgtttt 
tggttttttt 
gaagttttga 
tgttttgttt 
tttaggggtg 
gtttttattt 
agtgtttgat 
ggatgtggga 
tatttatttt 
ggttgttttg 



tgtttttgtt 
gttttttttg 
tgtatgatgt 
gtgggttgga 
ttttgtgtga 
ttagtgggtg 
ggtttgtgtt 
ggttttgatt 
agttgtgtaa 
tttttgtaga 
tattttggat 
tggaggttag 
ggtttggttt 
gtttttattt 
tttattgtgg 
tattttgggt 
ggttttgtta 
ttggtatttt 
gtagggttta 
ggtattgtga 
gagttattgt 



gatttttttt 
tttttgtagg 
tttagatgaa 
agtggtggtt 
tgtgtagtgt 
ttagtttttg 
ttgttggttt 
ttagtgtttt 
tggaaatttg 
gttttttttg 
ggttataatg 
ttttattgtg 
gttgaagtaa 
ggggtgagga 
agattggggt 
ggattttttt 
ttttgggttg 
ttgtaggtag 
gaggtttaag 
gtagtgttta 
ttttagtata 



gttgtgattt 
tgtgtggggt 
gttgttatag 
atggttaggg 
gttggtatgt 
tagtttaatg 
tgggtgttag 
ttttaggatt 
ggtgtaggga 
ttttgttttt 
atggtgattg 
ttagaggaag 
tatatttggt 
ggagggagat 
tttggtagag 
ggtatgggtg 
ttaggatata 
gtgggtattg 
gttttaggat 
gaagtttttg 
tttagtttgt 



gatttgtggt 
tattatttat 
aggttgtatt 
attagttgtt 
tttagttggg 
agtttaggtt 
taagtgtggg 
tagattgggt 
ttgtggggtt 
tttttttttt 
taaagtatta 
agggttttta 
ttatttattg 
tggttagtag 
gttggattgt 
gttggttttt 
agttttttta 
aggatggtaa 
atttttattt 
tattgtagta 
aggttttagt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
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ttatttgggg 
tatttatgtt 
gtttgtagtt 
attgtttgtt 
gagagagaag 
ttaatttttt 
ttagggttag 
gtgtgtttgt 
ggtgttggtt 
gggtttatgt 
ggttgaggtg 
tggtattggg 
gtaaaatttg 
gtgatttata 
tgttaatggt 
tgtagatgtt 
ttgggaatgg 
agtagggtga 
gttaattttg 
gtgtgtgtaa 
ggttggtggg 



gaaagttagg 
ttttgtattt 
gtaggttttg 
atttgttttt 
tggagagtgg 
agtgtttatt 
atgggttagg 
gaggaaggtt 
agggggttaa 
tttattagtt 
ggtgggtaaa 
gttgtggggg 
tgaggtagta 
tttgtttgtt 
tgtttttgaa 
gaattttttt 
gagaatttgg 
gttttagtag 
gttgaggtat 
gttgtttttt 
ggaggatttt 



aaggtttgat 
tttttatttt 
ttttgagggg 
gtttttttgt 
taggaaggtg 
tgttttaata 
aaattttgta 
tgaagttgta 
ggaaaaggaa 
ggtgtgttat 
gataaatagt 
ttggtgtgga 
gtgtgtttga 
taatttgttt 
ttgttgtagt 
taagtgagtt 
gttgtaggat 
tggatatatg 
tttggtattt 
tttattaaaa 
attttttttt 



43/93 
tggttttgga 
ttttgttatt 
ttgaatatat 
tttagttgtt 
ttggtaaagt 
ttaggttttt 
agtgggttag 
agggtgttta 
ggggttgggt 
ttgaggttta 
agggatgtag 
gggagtttga 
gttttagggt 
agtttttgtt 
ttgtttgggg 
agttgtgggg 
ttgtttaggt 
ggtttggttt 
ttagtgggtt 
agatattttg 
tgttggtttt 



aggtgggggt 

tttataggtt 
gttggagttg 
tttagatttt 
gggatagtgg 
tttaggaggt 
gttgggtagt 
gtg'gaggtta 
tgggttgaga 
aggattgaaa 
ttggggtagg 
ttttgagtag 
ttagtagtag 
gttttgaggg 
agaggaatta 
gttgggagat 
tatagggttg 
gttgtagagt 
tggggatagg 
aagtagtagt 
a 



attttattta 

ttatttttgt 
gtgtttggta 
tgggatttag 
ttttgagtag 
tgggttttag 
tggtttagta 
gtgtgatgta 
atgtttgtgg 
agagtattgg 
atggggaggg 
ttgttttttg 
gttgtatagg 
ggttatagta 
gtatattggg 
tgattattgt 
ttgattttag 
ttaggtttag 
gtttgttttt 
ttggggttta 



<210> 39 
<211> 2501 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 39 



1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2501 



tggagttggt 
ttagggtatt 
aagtttattg 
taggttaggt 
agtttgggta 
tttttatagt 
tttttaggta 
tagtaaaagt 
agttttgagg 
gttagatttt 
attgtgtttt 
ttgggtttta 
aatttagttt 
ttggatattt 
tttggtttat 
gaaggatttg 
tattttatta 
gagtggttgg 
tatgtgttta 
aaatggtagg 
ttttagggtt 
atgtgttaga 
ttaagtgttg 
ttttggattt 
tttgtttgta 
gtagtttagg 
taagggaatt 
agttttagtt 
ttttttattt 
gttgttttag 
gtatagtaaa 



gggaaggagg 
tttttgatag 
aggatattag 
ttatgtgttt 
agttttgtag 
tggtttattt 
agttgtagta 
tgagtaagtt 
tttaggtgtg 
ttttgtatta 
tgttgtttat 
ggtgatatat 
tttttttttt 
ttgtagtttt 
ttgtagagtt 
gtgttggaat 
gtattttttt 
agtgagaaaa 
gttttttaga 
gagggtggag 
agttagattt 
ggtagtggtt 
tttatgatgt 
ttaagtttta 
gggagtgtta 
gtgatagagt 
tatttagaat 
tttgtagtgg 
taagtgaagg 
taaattggat 
gttggttttt 



tagggttttt 
aggggggtag 
gatgttttag 
attattgagg 
tttaggtttt 
gaagagaatt 
gtttgagggt 
ggatgggtaa 
ttattgtttt 
gtttttatag 
ttttgtttat 
tagttagtgg 
tttggttttt 
gggttttttt 
ttttggttta 
aggtaggtat 
gttatttttt 
tagaggtaag 
gtaggatttg 
gggatgtagg 
ttttgatttt 
ttagagtggt 
tagaatgagt 
tttttatatt 
agttaagtat 
taaatgaggg 
gtatttttga 
agagtagagt 
tttgagattt 
taggagggtt 
agaaatatgg 



ttttattagt 
tttgtatata 
ttaaggttgg 
tttattttgt 
tttattttta 
taatgtttgt 
agttgttggt 
gtgtggattg 
ataagttttg 
ttttagtatt 
ttattttaat 
gatatgggtt 
tggttagtat 
tatagatata 
tttgatttta 
tggaaagtta 
attttttttt 
tggtaggtaa 
tggttgtagg 
aggtatggat 
tttttaggtg 
tttgttgtgt 
ggtattgttg 
ttttatatgt 
tgggaaaagt 
ttgtagttgt 
attttaagat 
gggtggtaaa 
tttgttttat 
agggttggat 
gtatttttgt 



ttaagtttta 
tgaagataaa 
tttagatttg 
tttggggtta 
ggtagtggtt 
atttagtgtg 
atattgtggt 
ttttgtataa 
ttaagggatg 
gtttttttta 
tttagtgttt 
tttataggta 
ttgtattata 
ttgttggatt 
attgaaattt 
gttgtttagg 
tttagatttt 
ttgttaagta 
tgtgaaggta 
gtgggtgggg 
ggttgagatt 
ttattgtagt 
taggtgaggg 
attgttattt 
atggaaagat 
tgagggttga 
tatggtttag 
gttgttgatt 
ttagtgggta 
gt'ggggattt 
gtggtgtttt 



ggttattgtt 
ttttgttttt 
agttttgtag 
gtagttttat 
agttttttag 
ttggtttttt 
ttttttagag 
tttgttgtta 
gttatttaag 
ttttattttg 
tttttagttt 
tttttagttt 
ttggttttta 
agttgtttaa 
agttttttaa 
attattgttt 
agaaatttgg 
ttagttttag 
aggtttgtgg 
tgtttttatt 
tataggttgg 
gtagaggttt 
tattttagaa 
ttaatattta 
ttgtgttttg 
ttatttatgt 
tttttgttgg 
gatttttttt 
ggttaagtgt 
ttttttttta 
gtggttgttg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
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ttgttgtggt tgtttggggt ggggtgtgag gaggggatga aggagggaag 
gtgggggggg ttttgtgaga gtgtgtttag ttttgttttt gggttttata 
ttaggttttt attgtgtggt tttttttagt ttttttttgt tgtttagttt 
ggaggtgttg aagttggggt ttgttttgtg gttttgtttg gtttgtgttt 
aaagttagtg aagtatgggt ttaattgggt tatgttgggg gagtttgagt 
gtgggagttg gtatttgttg ggtgtgttgg gaagggttgt atttggttgg 
tgtgttgtgt attgtgtggg gtattgtgtg taattttata tggtagttgg 
tggttattgt ttttagtttg tggggtttgt tatgtatatg tggtgtgatt 
ttttatttgg ggtgttgtgt gtaaaggttt gtagtgtgtg tgtgagtagt 
gtttatgaga gtggaagggg tagttaaggg gtagtgtagt tgttgtgggt 
tagagggggt tggtggggat agtttttgag gattaggttt g 
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gaagggtaag 

gtttttgtat 
ggattttggg 
gttagtgttt 
ttattgagtt 
agtgtgttaa 
tttttggttg 
tttgtggtga 
ggttttgtgt 
taagttgtgg 



1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2501 



<210> 40 
<211> 2501 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 40 



agtataaaat 
aagttttgtt 
atttgaaaaa 
ttttttttgg 
ttttttattt 
attttttttt 
gttaaaggta 
gtgttttata 
gattgttgtt 
tagttttaaa 
attatgtttt 
ggttttaatt 
ataggagttt 
ggggtttatg 
taaagtatgg 
ggattttagg 
ggttagaaga 
gtagttttta 
tttggtttgg 
tgtgatattt 
ttttagtaat 
taaggttaag 
ggaggttatg 
tgttatatat 
gtgggtagtt 
ttttattatt 
tattttgttt 
gttagaaagg 
tgtgttagat 
gttggatatt 
atttttaatg 
atgaagagat 
taatagttgt 
gagtatgagg 
ttggtttttt 
tagtggtgaa 
agatgattga 
atgggttgtg 
tgtatgttta 
tttttgtaga 
agtgtaagtg 



tgttttaagt 
agttttattt 
agttttaagt 
agatgataga 
tgttgtttta 
ttaatatgtt 
gtagtagtaa 
atgtttatta 
gtttttattg 
gttttttttt 
gatttagatt 
aaaattattt 
aatagtttta 
gttttttttt 
gttgtggtta 
attgttgata 
tttttttgta 
taggttataa 
ttaaaaagtt 
ggagataagt 
atttttatgt 
aggtggtaga 
ggtaagttgt 
tgtttgtagt 
atgatgaggt 
aaataatgtt 
tttttgggtg 
ttgtaagggg 
tattttagta 
ttgtattttt 
tgtaagtgta 
ttagtaattt 
tgttgaaggg 
tattgaggtg 
tggtgttaaa 
ttgtattgtg 
gaattggtat 
ttatttaatg 
taatggtgga 
ttgtgtgttt 
gaggaatata 



ttttgatttt 
ttattgaaat 
tttttttaat 
ttattatttg 
gtttattaat 
tttgaaataa 
agattttatt 
agaagttaaa 
aaattaagaa 
ttttaagtta 
ttgttagtaa 
atttggatat 
agtgaagaaa 
ttatgtatga 
gtttaattat 
tgagtgtatt 
tttttaattt 
aagtttggtt 
ggttgtgtag 
taatgttttg 
attggtatat 
gtttgaggtt 
tttgatgtag 
atttgtgttt 
ggtgatagat 
gggtttattt 
ttatttatat 
agaggaggag 
gaggtatata 
tgagttttta 
tattttttta 
atagagttga 
tggggttgga 
attggttgaa 
atgttgtttg 
gtgggggaag 
ggagggagtt 
gtgtggatat 
ggttgttggg 
ttttattgtt 
tgtagtgttg 



gtatttattt 
sggtgtatat 
gaatttgagg 
atatttatta 
aatttttttg 
atttagttta 
aatttgtaat 
gttataaagt 
tgtttttatt 
attgtttaga 
agtttgaaat 
ggtatttatg 
ttttgaataa 
gatgagtttt 
tttttgtaag 
aatattgaaa 
agggtttata 
gtttaaggta 
atttttgtta 
taggatgttt 
aaagtttttt 
tgtatgagta 
atgttttatt 
agttttgtag 
taggtatagg 
gggttggaaa 
tttgtgggag 
tttgagaagt 
agtttggttt 
aaaatgaatt 
ggtagtgggt 
gaaatttgat 
tggtgtaagt 
ggtatttttg 
tggtaggggt 
ttatttagtg 
gagttgggtt 
gtttttttgt 
ttttttgatg 
tttttttgag 
ttttaatggt 



taaagattag 
ttaggtttaa 
tttttaaaat 
ggattaaata 
agggtaggaa 
attttgaaag 
tttttattga 
tattgtttgt 
ttttttttta 
tattgtttat 
ttaggttgtt 
atttgattaa 
tgaatgatat 
gagtttttat 
ttaagttttg 
tgatgagtta 
ttgtggataa 
agagaatagg 
atgtttagga 
atatgtttgg 
ttattttagt 
gttttttttt 
agggttgtgt 
tggtgtttga 
gttttattgt 
attagagttt 
gttataagag 
gttaagtatt 
tggtattttt 
aataggaaga 
agtagttgtt 
tggtatttaa 
tatagttgaa 
ttgagtattt 
tatttggtgg 
gttagttaat 
tatttaaggg 
ttgggtagag 
tgttagttag 
attttttaag 
attgttaatt 



tgtttgtttg 
agttaaatgg 
gttttttaaa 
tttttttatt 
agtttgttag 
tataaatatg 
gtttttgaag 
ttgagaagtg 
gagagaatat 
taattttttt 
taatgttttt 
tatttatatt 
tttaatagtt 
taattatttt 
ttgtttgtag 
ggttgattat 
agattaggag 
ttttaaagtt 
ttttttgttt 
gtagtatttt 
tgtgattttt 
taggagtgaa 
gtttgttgtt 
tgttgtgttt 
tttttggagg 
tgttgatttt 
tagggttaat 
ttttttgttt 
gtttttattg 
gtggatagtg 
ttagggaggg 
gttgtttaat 
ggaagaatgt 
agatgttttt 
ttggatgaga 
gttattaaag 
ttatgattta 
gtatgtatag 
gttttttttt 
ggttgtttgg 
aagtaaggaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
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gttatttaat ttaaaattat gtatgtagaa tatgtgaagt t 2501 

<210> 41 
<211> 2501 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 41 

aattttgtat gttttgtata tataatttta aattaagtgg tttttttatt tagttaatgg 60 

tattattaag ataatattat gtatattttt ttatttatat tttaaataat ttttaaaagg 120 

ttttggggga gagtggtaaa gaaatatatg gtttgtggaa aaggagaagg tttgattggt 180 

atgttaggga atttggtggt ttttgttgtt gtgggtatgt gttgtatatg tttttgtttg 240 

ggtaaagagg tgtgtttgtg ttattgagtg atgtggtttg ttaagttgta gtttttaagt 300 

gagtttggtt tgattttttt tgtattagtt tttaattatt tttttgatag tattagttgg 360 

ttgttggata attttttttg ttgtgatgtg gtttattatt gttttgttta gttgttgaat 420 

aatttttgtt atgaatgata ttttggtgtt agaagagtta aggaaatgtt tagatgttta 480 

atggaagtgt ttttagttaa ttattttagt gttttgtgtt tatgtttttt ttttagttgt 540 

agtttatgtt atttagtttt attttttagt ggtagttatt gattggatag tttgaatgtt 600 

agttaaattt tttaattttg tgggttgttg ggtttttttg tttttttttg aagtggttat 660 

tgtttgttat ttagaaggat atgtgtttgt gtgttagaga ttgttgtttg ttttttttat 720 

tggtttgttt ttaggagttt ggggaatatg aaatatttag ttaataggag tagagatgtt 780 

ggaattgggt ttgtgtgttt ttgttgaggt gatttggtgt agagtggagg aggtgtttgg 840 

tgttttttag gttttttttt tttttttgtg gtttttttaa tgttggtttt gtttttgtgg 900 

ttttttgtag aatgtggatg atgtttaaaa gaagtaagat ggaagttgat gaggttttag 960 

ttttttggtt tgagtggatt tagtgttatt tggtggtgga gtttttggag ggtgatgggg 1020 

ttttgtgttt ggtttgttgt tgttttattg tagttatttg tgaatgtgat gttaggtgtt 1080 

attatgaggt tgagtatgaa tattatgagt ggtatgtggt ggatggtgag tgtgtggttt 1140 

tggtggagtg tttgtgttag ggtgatttgt ttgtggtttt ttttattttt gaagagagag 1200 

ttgtttgtgt aggttttggg ttttgttgtt ttttggtttt gaagggttgt ggttggggtg 12 60 

agggggattt tgtatattag tgtatggagg tgttgttgag agaggtattg tttgagtatg 1320 

taagtgtttt gtaaggtgtt gatttatttt tagatattat aaggtagagg attttgagta 1380 

ttgataggaa tttatgtaat tagtttttta attgagttag ggattttaaa gtttattttt 1440 

ttgttttgga tgattaggtt tttgtggttt atgagaatta ttttttggtt tttatttgtg 1500 

gtgtaggttt tgagttggag gtgtaagaag attttttgat tataattaat ttgatttatt 1560 

attttagtgt tggtgtgttt atgttggtaa ttttagagtt tttgtagata gtagggttta 1620 

gtttgtagag aatggttgga ttgattatga tttatatttt gaggatgatt ggtgagaatt 1680 

taggatttgt tttatatatg agagaaaagg ttgtaagttt taattgttgg aatgttattt 1740 

attatttagg atttttttat ttggaattgt tgagttttta tgatgtagat gttaattaga 1800 

ttataaatat tatatttgaa tggatagttt tgattaagat tagaggtgtt aggtgatttg 1860 

aattttagat tttattaatg gaatttgaat tagagtatgg tgaaagggtt aatggatgat 1920 

gtttgaataa ttggtttagg agagggaaaa ttttaaaatt aatatttttt ttaagaaaag 1980 

aaatggaagt gtttttggtt ttagtagggg taataatagt ttatttttta gataaataat 2040 

ggttttgtga ttttggtttt ttggtggata ttatggaata tttttgagaa tttagtgaag 2100 

aattatgagt tagtaaagtt tttgttgttg ttgtttttga ttatatttgt atttttgaag 2160 

ttaagttgaa tttattttaa agatatattg aggaaaaaaa tttaatagat ttttttgttt 2220 

ttagagaagt tgttgatgag ttaaaatagt aaaataagga agatgaaaaa atatttgatt 2280 

ttgataggta ttaaatggtg atttgttgtt tttaaaaaga atttgagaga tattttaagg 2340 

attttaggtt tattaaaaag gatttagaat tttttttaaa tttatttaat tttaaatttg 2400 

aatatgtatt tattttagtg agggtggagt taataaaatt ttaggtaaat attaattttt 24 60 

ggaatgaata tagaattaaa gatttggggt agttttatgt t 2501 

<210> 42 
<211> 3838 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
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<400> 42 
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gtagtaggta 

gtaaagtgat 

gagttttgtt 

ttgttttttg 

ttttagtaga 

gtgatttatt 

gtttaggagt 

ttttttagat 

atttattttt 

attttatttt 

gttagggtga 

atattatggg 

taagtaatgg 

aaaggaagag 

atatttttgt 

gttttgggtt 

gatggagttt 

atttttattt 

taggtatgtg 

atgttggtta 

gtgttgggat 

tgtttataat 

tggtttagat 

ttagttattt 

gagttttatt 

tgagttggta 

agtggttttt 

tattgtttat 

gaaaaagtgt 

tgtgtgaggt 

ttgttttttt 

tgggttatgg 

gagggtggtt 

gaattgggtg 

gttagttgat 

tagttaggat 

gtgttggggt 

ttatttttag 

attaggtggt 

aatttgagga 

agggaggtaa 

aggagatatt 

gtaaggtgta 

ttattaagga 

tggtggtggt 

tgtttatttt 

gtatttttga 

attgtatggt 

ttaataagtg 

gtttgtttat 

tgtttattat 

agttggtgga 

tgttggtggg 

atggtaagga 

tgtaggtggt 

atgtgatttt 

agaggaatat 

agagtagtgt 

tgttgggtaa 

aggttatttt 

ttggtaagga 



tttgtttaag tttgatggaa 
tgttgttttt gttttttttt 
ttgttgttta ggttggagtg 
agtagttggg attataggtg 
gatggggttt tattatgttg 
tattgtggtt ttttaaagtg 
ttatttatat gggagtttgt 
ttgtttttat atttttgtta 
ttggagggtt tatgttttta 
attgagtgga gttagaaata 
ttgagattgg gtgattttat 
ttttttagtt aaaaatttaa 
aatgaatagg aaggtgaaat 
tgaggtagga agggtttaaa 
ttgttgtttt gttagttgtt 
taggtttttt ttgtttgtta 
tgtttagttg tttaggttgg 
tttgggttta agtgattttt 
ttattatgtt tagttaattt 
ggatggtttt gatgttttaa 
tataggtgtt agttattgtg 
tattgagatg tagtgaagta 
tttttttttt ttttaatttt 
taatttttta tttttttttt 



tttttggtgt 

ttttagtagt 

tttattggga 

tggttgtgtg 

gtatatttgg 

attatggttt 

gttttttggt 

gttagttatt 

ttgggagtgg 

tggggagttg 

tttgtggagt 

gtttgtttgt 

tttttaatat 

ttatgtggtt 

tatgaatttt 

tgttatagtg 

gtttaaagtg 

ttttatggtt 

tagtgtggtt 

tgtaggtatt 

tattgtttat 

tgatttgggt 

ggtgaagttt 

gagttatttg 

tgttgtgagg 

gtaggtgagt 

gtgtgtttgt 

gaaggtgttg 

tggttttatt 

gttgaataag 

tatttttatt 

gttgttgttg 

tatgattttt 

attggtgtag 

gtttgatttg 

tgatattgat 

aaataaaatt 



aattaattta 
gaattgtatt 
ttttttttta 
ttttgttaat 
ttttgggagt 
ggtggttgag 
gggggttgga 
ttgatttagg 
attgggtttg 
agttgttggt 
ttattttttt 
ggtttggtta 
ggtaaggtgg 
tttatggata 
attaatatta 
tagttggata 
taagtagagt 
tttatgaaga 
ataatggttt 
attatggggt 
ggtttggata 
ggtggtattt 
atggttggtg 
gtggaggagt 
tggttgtgta 
attgagattg 
tttgaggagt 
tgtgatgtta 
tgtattttta 
agtattaatt 
ggtgataaat 
ggtattgaga 
attaagtaga 
gtatatgagg 
attgggattt 
gttaatggta 
attattatta 



ggattttttt 
ggagattatt 
tagtgttgta 
tgtgttatta 
gttaggttgg 
ttgaaattat 
ttttaaagat 
aataggagga 
atattaattt 
tgattaggtt 
ggtgttttaa 
agtagtggat 
tagagtttaa 
tgtaggtttt 
tttatgtggt 
ggtagtgggg 
agtgtagtgg 
ttgttttagt 
ttgtattttt 
tgttgtgatt 
tttggtttta 
tttattataa 
tgtttaaggg 
ttggatggtg 
gaatgaattt 
taaaatttta 
tgtttttttt 
ttgatgtatg 
gtgtgtttaa 
agttagggag 
gttttgtttt 
taagtttgtg 
ggagttttta 
agtgtttgtg 
ggtttttttg 
ttggtattga 
agattattgt 
ttgagtgttt 
tttttgatgt 
tgaaatattg 
ataaggggga 
tgaaggagat 
tggtttattt 
ttaatgtgtt 
agaagggttg 
ttgatgtgtt 
atatttattt 
ttaagtgtaa 
ttgtttgtga 
atttgtttta 
ttaatgttga 
agttggataa 
agatttagaa 
ttgatgaggt 
tagagaatgt 
tagttggtgg 
tgtagatttt 
gtgaatgggt 
tttttgtgtt 
tttttaatgt 
atgataaagg 



agttttttta 
tattttattt 
attttgattg 
tgtttggtta 
ttttgaattt 
aggtatgagt 
tattatttgg 
agtgaattgt 
tagtatagtt 
atgattataa 
tgtgtgggtt 
aaagtatttg 
agtggtagga 
ttggaggata 
gtgggaaaat 
tttttttttg 
tgtgattttg 
tttttgagta 
agtagagatg 
tggttgtttt 
gttaggtagt 
aattttagga 
atttgttttt 
ttggggaaaa 
ttttgttttt 
ggaattgagt 
ttgtgttgtg 
ttggttaggg 
tgttagttag 
gaattttatt 
ttgtttaatt 
gtggagttgg 
gaggtggtta 
gtgtttggtt 
ttttaatgtt 
tttgggtatt 
taatgattag 
tattggtgat 
taagaggttg 
gttgttttgg 
gattaagatt 
tgtggaagtt 
taatgatttg 
gtgtattatt 
tgtgggtggt 
tattttgatt 
gggtggtgag 
gtataagaag 
gtgtgttaag 
tgagggtgtg 
ttttttttgt 
gggttagatt 
gttgttgtag 
ggtggtttat 
gtaggatttg 
tgttatgatt 
tattatttat 
tatgattaag 
ttgtggggtt 
tattgttgtt 
ttgtttgagt 
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tatatattat 60 

ttttgagatg 120 

attgtaattt 180 

atttttgtat 240 

ttgatagtaa 300 

ttttatattt 360 

tgttagggta 420 

gttttttttt 480 

aaagaaaatt 540 

ttttgtgtgt 600 

ttgattgatt 660 

tgatttaaaa 720 

taaataggaa 780 

agttgttgtt 840 

ggttggtttt 900 

ttttttttga 960 

gtttattgta 1020 

gttgagatta 1080 

ggtttttatt 1140 

ggttttttaa 1200 

tttaattgag 1260 

ggttgattgt 1320 

attttttatt 1380 

taagttgttt 1440 

gtgtgtttag 1500 

gaattttttt 1560 

ttttagtttg 1620 

taaagattgt 1680 

tagtaggagg 1740 

tatataatgg 1800 

tgaaatttgt 18 60 

aagagtttgt 1920 

taagaattgg 1980 

tgaggtggtt 2040 

gtttgttttt 2100 

atttatttgt 2160 

ggtaattgta 2220 

gttgttaaga 2280 

attggatgga 2340 

gtggtgagtg 2400 

ttttttttag 2460 

tatttggggg 2520 

tagtgttagg 2580 

aatgagttta 2640 

gagaagaatg 2700 

attgaggatg 2760 

gattttgata 2820 

gatattgggt 2880 

tgtattttga 2940 

gatttttata 3000 

gggattttgg 3060 

taggagattg 3120 

gattttttta 3180 

ggtgttgtgg 3240 

ttgttatttg 3300 

ttatttatta 3360 

ttggataatt 3420 

gataataatt 3480 

ttttaaattg 3540 

gataagagta 3600 

aaggatgata 3660 
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ttgattggat ggtgtaggag gtggagtggt ataaattgga agatgaggtg aattgtgatt 3720 
gagttgtggt taaaaatgtt ttggagtttt atatttataa tattaagtag atggtggaag 3780 
atgagaaatt gaggggtaag attagtgagt aggataaaaa taagattttt gataagtg 3838 

<210> 43 
<211> 3838 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 43 



tatttgttga 
tttattgttt 
ttgtgatttg 
ttgtttttgt 
tttttgttgg 
atttggggga 
ttattgtttt 
ttgtttgagt 
atgagtgggg 
agtagtagta 
gtggtgttat 
aagaaatttt 
attttttgga 
agggttttgt 
tagaagttta 
agggtgtgtt 
ttaatgtttt 
ttgaagtttt 
tttttgatgg 
ttttttttgt 
ggtttgttga 
tggtgttgtg 
tttaggtagg 
gggaagaagg 
tttattattt 
tgtttaatta 
ttggtggtgt 
tgattgtttt 
gaataggtgg 
aggtgagtga 
ttattttgaa 
ggtttttata 
aaattttttt 
agattttaag 
gttatgtaaa 
ttttgttgtt 
ggtttttgtt 
gattgaggtg 
gagagtttgt 
gagtatgtag 
gtagtttgtt 
tggggggtga 
ggttggtttt 
tgattaaaat 
gggaggttga 
tgaaagtttg 
gttttagtta 
tagtgagttg 
aaaaaaaata 



ggattttgtt 
gtttgatgtt 
ttttattttt 
ttagatgatt 
tggtggtaat 
ttttgtgagg 
tggttatggt 
aggtggtgaa 
ttatgatatt 
ggttttgtat 
aggttattgt 
gtagtagttt 
tttggttttt 
gaaagaggtt 
tgtttttgta 
tggtgtgttt 
ttttgtgttt 
tattgtttag 
ttaggatgga 
tgtttgtgta 
tgatgtgtag 
agttgttgaa 
tttttgtgat 
ttttggtttt 
ggaatggtta 
gttttttggt 
tgttgatgag 
ggttgttggt 
tgtttaggtt 
tgttaggatg 
ttaagtatta 
gttgtttttg 
agttttatta 
ttggatgagg 
tgaggttttt 
ggttggtgtt 
ttagttgatg 
tggtatgggg 
ttaatttttg 
gggtggagga 
ttttttggtg 
gggtggattt 
ttgggatttt 
tgtttggttg 
ggtggttgga 
tttttattaa 
tttgggaggt 
agattatgtt 
aaaaaaaatt 



tttgttttgt 
gtaggtatag 
tgatttgtat 
tttgttattg 
gttaaggatg 
tgtaggggga 
ttgtttgttt 
ggtttgtgtt 
gttagttgtt 
attttttgat 
tttgttgggg 
ttggattttg 
gtttagtttg 
ggtattgagt 
gagtgagttg 
gtaagtggtg 
gtgtttgaat 
gtgggtgttg 
tatgttgaaa 
gttttttttg 
tatattgagt 
ataggttggg 
tttttttatt 
ttttttgtat 
gtgttttata 
gttgaagatg 
gtgtttggtg 
gatgattttt 
gatgttgata 
ggaaaattag 
tgggtattat 
ggaattttta 
taggtttgtt 
ggtgggattt 
ttttgatttt 
aggtgtgtgt 
tgtattggat 
aggaggtgtg 
aggttttaaa 
atttattttg 
ttgtttaagg 
tttggatggg 
atggtgggtg 
gggttgggtg 
ttatgatgtt 
agatataaaa 
tgaggtagga 
attatatttt 
ttattgtttg 



ttgttaattt 
gattttaggg 
tgttttgttt 
gtgatggtga 
ttattggtgt 
attttggtta 
ttgtatattt 
tgtttggtgg 
ttgatgttta 
ttgttgttga 
ttgatgtttt 
gggatatgag 
gtgttgtgta 
tttttgaagt 
attttgatgt 
tgtagttgtt 
ttttttgtta 
ttggttgtgg 
gtgttattgt 
tttaggttgt 
tttgtgatgg 
attgttatga 
tttgtgagga 
tttatttgta 
tttgattgta 
gtgttggtgg 
tttgtgaagg 
attttgttat 
gttgggttat 
ggagatgaat 
tagtaattta 
gatttaattt 
taggttggag 
tggtttttgt 
tggttgttag 
ttttagagtt 
tggtagggta 
gaaggggatt 
tgtagtttat 
agttggttgt 
ggagggaata 
gattaaagaa 
ttttattgtg 
tagtggttaa 
aagatattga 
attagttggg 
gaattgtttg 
agtttgggtg 
gtgggtggag 



tgttttttag 
tgtttttggt 
tttgtattat 
ttttgttttt 
taatgttgaa 
ggttgaattt 
gtattagtat 
ggattgtggt 
gtgataatgg 
tgaggatggt 
tgtttagttt 
tggagttgtt 
gtgttttttt 
gggtgtgtgt 
ttgtttgtgt 
ttatggtgtg 
ggtggtttat 
attttatttt 
ttaggttaaa 
aggtgatggt 
tgtttgtgtt 
ttgtgttgtg 
ttatggagga 
ttttgggttt 
ttgtggtatt 
ggtttatggt 
ttatgtagtt 
gttggaagat 
gggtagatat 
tttgtggagt 
gttttttgtg 
gtttttggga 
tgattggttt 
taggagatag 
gttgtggtgt 
aggtgtatgt 
tgtggttaat 
ttggtgagga 
tgttagggtg 
attgaagaaa 
gggaattggg 
aagaaaaagt 
ttttagtggt 
tgtttgtaat 
gattattttg 
tgtggtggtg 
aatttgggag 
attgagtgag 
agaatttgag 



ttttttgttt 
tgtgatttgg 
ttggttaatg 
tttattggtg 
ggtaattttg 
gtttagtagg 
gttgttttgg 
gttttttttg 
ggttatgttg 
tgtttgtatt 
tttgttgttg 
tattagtatg 
tattggtttt 
gatggatgta 
ggatgagttt 
tttgttgggt 
tatgtggttg 
gaagatgtta 
gatgagtatg 
tgttgttgtg 
tttggtggtt 
tattttgttt 
tatttttttt 
gttttttttg 
tttgaatttt 
tatttggttt 
gggggtggtg 
tttgatgtat 
tttgattgaa 
taattaatgg 
tttagttttt 
ttgtttttat 
gtgatttaat 
aggggtggtt 
tttgtgtgtt 
gtttttttgt 
gagtagtgtg 
gagttattgg 
ttgatttatt 
taaagtttga 
gtggttgggg 
ttgaattggt 
tgtgagtgtt 
tttagtattt 
gttaatatgg 
tgtgtttgta 
gtggaggttg 
attttgtttt 
tttagggtga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
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ggttgattgt 
tggtgatttg 
tttgtttgtt 
ttaggttgta 
ttagttaaaa 
atatggggtt 
ttttttttgg 
aaaggagtgt 
ttttggtatt 
gtgtggaggt 
gttgttagaa 
ataaaaatta 
gttgtagtta 
ttttaaaaaa 
aatatgtgtg 



ttttttgtgt 

ttttttgagg 
ttgttgtttt 
agtgttttat 
tttatatgtt 
gtgattgtga 
ttgtgttgag 
gatttatttt 
aggtaataat 
ttatgtttgt 
gtttgaggtt 
gttgggtgtg 
gttgagattg 
ataaaataaa 
gggaggttgg 



tgtgtgaggg 

agtttgtatt 
aaattttggt 
ttattgtttt 
gaaatattat 
tttagttatg 
gttaatattg 
tttttgttta 
ttttagaagt 
agttttagta 
agtttggtta 
gtggtgtgtg 
tgatattgta 
tggtttttag 
ggaagttttt 



48/93 
tggttggtgg 

taaatttttt 
tttgtttttt 
gagtttttga 
aaagttattt 
tttttgattt 
gaggtataaa 
ataggaatgt 
aggtttttat 
ttttgaaagg 
atatggtgaa 
tttgtagttt 
ttttagtttg 
gaggaagtaa 
ttattaagtt 



gatggtagat 

ttgttttatt 
tgtttatttt 
ttggaaaatt 
agttttggtt 
tgtttaatgg 
ttttttgaga 
gaggataggt 
ataaatgggt 
ttgtggtagg 
attttgtttt 
tagttatttg 
ggtgatagaa 
agatagtgat 
tgaataggta 



aggggtgtgg 

tttttttttt 
attgtttatt 
tataatataa 
attttggtat 
aatggaatga 
aggtagatga 
ttggaaaata 
ttttggatgg 
tggattattt 
tattaaaaat 
agaggtagag 
tgagattttg 
tattttatat 
tttattat 



<210> 44 
<211> 2893 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 44 



3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3838 



ttttggtttt 
ggagggggag 
gtgggaggtg 
ttatatggtt 
atggtgggtg 
gggttgaggg 
tatagttttt 
ggtgttgtta 
tttaggtgaa 
tttatgttaa 
atgggtttgg 
ttgtaggtgt 
aatgtgtgga 
tgtgtggggg 
tttgttgttg 
aaggggttag 
aggtgagttg 
tggtgttttt 
ttgtttagtt 
ggtgggtggg 
tggagagtag 
gtttgttggt 
aggttgtgtt 
ggggtattgt 
tttggatttt 
tggggtgtgg 
ttgtgtatgt 
gtgtttgttt 
ggttttgttt 
tgtttggtga 
tttgtttgtt 
ttgtgttttt 
tgttattttg 
ttttttgttt 
tagttagatt 
gtagattttt 
tgttttgaag 



agatatagtt 
gattttttta 
ttttgttttt 
ttaggtaagt 
ttgttggtta 
ggatgtgagt 
gtagtggttg 
tgtagtgttt 
agtggttggt 
gggtgaaaaa 
tgtgtagttg 
ttaggagtgt 
agtgtgtgtt 
ttgtgggtga 
tggagattgt 
ttggaggggt 
gggtgttgtg 
ggtggatttg 
ttagtggata 
ggtttggtgg 
ttggttttgg 
taggttggga 
gtgggagttt 
ggttgtgatt 
tttttttttt 
gatgttgtgg 
tttggggtta 
ttgtgttagt 
tttgttggtt 
ggattgtttt 
tgtttgtatt 
tggttatttt 
ggttttattt 
tagttgtttt 
tttttaggag 
ttttagtttt 
ttttggttgg 



aagttgttat 
agaggtgaga 
atatttattt 
aataataaaa 
aatttggaag 
taggtttttg 
tatgtggtgt 
tagtagtttg 
ttgaaagtgt 
gtagttttgt 
tttgtgtgtt 
gttggtgtgt 
gttgggggtt 
ggaggaggaa 
attgttggtt 
gggttatagt 
gggttgggta 
gttttagggg 
tagttagaaa 
aggtggagtt 
ttttagttgt 
tttgtgtttg 
tgtgtgtggg 
ttattttgta 
tttttttgtt 
gtgggatggt 
ggagttgtgt 
tttttaaatt 
ttgtttttag 
ggttttgttt 
tgttttagta 
ttggattttt 
tttgttgtta 
tatatttgtt 
gttatagaag 
tgttttattt 
ttgtggtttt 



aataattagg 

aggggtttgt 

gtttttttta 
taatatggta 
gggaaggagt 
tggtttatgg 
tggtgtagtg 
aagaggtagt 
atgtggatgt 
tggtggttgt 
ttgtgtatgt 
gtgatgtgtt 
ggggttggga 
gaggaggaag 
gttatttggt 
gtttgggggt 
ggtgtgtgtt 
gtgagtatgg 
atgggttttg 
tggtttttgg 
ttggttttgg 
gtttgggtga 
gggtggtttg 
gtttttgagg 
tttttgttta 
ggggggtttt 
agttgttatg 
ggtttggagg 
ttttattttt 
tttttttttt 
tttgtttttt 
tttttggatt 
ggtttttttg 
gggggtagag 
gtgtttttaa 
gttgttgatg 
tggttttggt 



gggatttaga 
ggttttgttt 
atttaggttg 
ttttagttaa 
ttaggtagtt 
tggttatgat 
gggtttttag 
tgaagttttt 
ttgtgggttt 
tgtgtattag 
ttaggggttt 
ggtaattggt 
ttgtggggta 
gttttggttg 
tgtgtgttat 
gtgttgtggg 
ggttggataa 
agtattaagt 
tattttgtgg 
gtagtattga 
tttgttgttt 
tttgggttag 
ggtggggttg 
tttgtttgat 
gggtttggtt 
ggggtgtttt 
gttgtagttt 
tggggttggt 
ggtttttttt 
tggatttttt 
gaggggtttt 
tggtgatttt 
ggatgtgttt 
ttttgttttt 
ttttgagttt 
tttttagttg 
ttgggttttt 



gggagtatta 

ttagttgagg 
gggagggtat 
tgttgtgtgt 
gtggaggatg 
gtgttggtgg 
tatgtggtgt 
gtggttgtta 
tgaggttatt 
gaaggtgttt 
ttagtagaat 
gtgtgaatgg 
tggttgtggg 
ttgttggggt 
tattttatag 
agagataaag 
ttttggaggg 
ttgtgtggat 
agtttttttt 
gaggggggtg 
tgtgtttgtt 
ggttggagaa 
gtgagggtta 
ttttggttgt 
tatttggtgg 
ggggtggttt 
gttttgtttg 
gatggtggga 
tttgtggtgg 
tgtggggttt 
ggttttgatt 
gattttgttt 
tgatatattt 
tttttttttg 
gattttattt 
tttgttttgt 
tgggaagtgg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
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tggtttgatt 

tgtttttatt 
gttt^agat 
ggtgtdgt:i:g 
atgaat:'ht:t;^ 

tggtcggggt: 
gtgatttagt 
tatttttgaa 
gttaggttgg 
ttttiagalrgg 



ataggtittta 
aaet:gggtgg 
atttggttgt 
tgggagtttt: 
gatgatatta 
aaatttggtit 
■tt^ctjttgtt: 
«gggatggt 
gattttgatit 
cgaaggtatg 
^attrggtt: 



gaggaatttc 
ggtcgggtiaa 
ggaagaaatt 
ggatttggat 
aattggagtt 
ttttagttt-t 
ag9tat;tt:g't 
gggtggttgg 
gttgtgtgag 
tgaggagttt: 
attggcttl^a 



tggtggngtg 
ggtttttggt 
gaggttgggg 
tttgtttttt 
tagt:gaaaaa 

tggttggggt 
gUtatggagt 
t:agt:at:t:ata 
tatiigggata 



ggtgttttta 
ggC^t^gatit 
aggggttggg 
ttgtttttat 
atggtgtatt 
gattttcttt 

tgtaattmgc 
aggtgtttgg 
dggggticaca 
tattgttttt 



ttttggttta 
gttttittititg 

atttgi:aat:g 
tttggggaga 
tttagatgtg 
ttatagatit:^ 

atatgtgttt 
ttgttti:gt:g 
taaaaai:t:tg 
tanagatagt 



<210> 45 
<21X> 2893 
<212> DMA 

<213> Artificiai Sequence 



2280 
2340 
2400 
2460 
2520 
2560 
2640 
2700 
2760 
2820 
2880 
2893 



<220> 



<223> chemxcally treated genomic DNA {Homo sapiens) 



<400> 45 

aagtitigtctg 

tgtctaglztt: 

tL-tatttaaaa 

a-ttatitzaaat; 

taagttttgg 

tagt:aggagg 

tittggggatt 

gtttsagttgt 

-ctaatttgta 

ggtagtggga 

gtttttgagg 

tgtggttagg 

gggttttggg 

ggagggggc^ 

ggggatttgg 

tuggggcgga 

artrgagglza 

ttggaaggtg 

ataggngggt 

tttttgttgg 

agggggtiggg 

taggggtggg 

ggagtiatigbg 

gttttgtgtt 

aggggagtititi 

gttgtgatgt 

egtagtatag 

tliggtitagta 

tggttgttt-t 

gtrntttattc 

tgaggttgaa 

gtitgggagtg 

ttttagttta 

tggttggttt 

ttatagcagt: 

tggt:t:tttgt 

atttttgtat: 

tggatgtittg 

gtgtitgagtti 

ttrttagtgt; 



agagtiligt-tt 
agtitaggt-tt 
at-atatggag 
ta'baaaliatg 
ttgtgtgtgt 
gggaaattta 
tattatgttt 

agtcattgta 

gngtagggag 

aatingggfcg 

ttgttgtttt 

atagtiagggt 

tatgggtggg 

ttgcagggga 

ggagggtgtg 

grggggtaaa 

I:agg9t:tgg9 

agagggtttt: 

atrgttatrgt: 

gttttttgtt 

t:gl:tgaatag 

t^agagiitigb 

ctgctgttag 

agggtagrta 

ttttgatttt 

tttctttttg 

ggtggtgggt 

t:t:at:gt.tt:t:t 

gtxtgggaaga 

rggatttgtg 

ttgttttttg 

tttfct'ttg1:t 

t-ttttgcagg 

agagct:t.t;ga 

gtgtttgtgg 

antttigtrrg 

irggaMttat 

-tgtgggtatt 

gaagatggtt: 



gtagagggta 

ttatgtiggtt 

tagt^aggta 

tgtgtaaatt 

ggtgggaagg 

tgaggaaggg 

gagaatg-tat 

aaaatigaaga 

aattttagti: 

ggragt:t;gag 

gggtggaggc 

ttgggaagtt 

gggtgattga 

gttaggttta 

ggagaggata 

ttagggtgtg 

attiggggttig 

gl:tagagt:t:t 

gtgggagggt: 

ggaaagagaa 

gttigntagtt 

agtgagtitgt 

■tt-tggagtgfe 

grgagttiggg 

ggagttgggt 

tgttggtttt 

gttttagttt; 

gt:ggggt:ggt 

utttrggtgt 

gttttgtgga 

rggatttggt 

gagt-cgtttg 

ttttttgtag 

atg^ragliat: 

-cggtggt^ag 

ttgtgttttg 

tatgttgatH 

tgggggtttt. 

tttttggtgfc 

ttgggattta 



gtgtgtt-tta 
tfcttigtigatg 
ttitatiittal: 
atagctttga 
tagtitttitga 
gttgggggag 
ta-ttrtttta 
tggggaaggt. 

tttttttagt 
gtitautaggg 
gtttgtgttg 
tgagfctaaga 
gggt:gi:t:gat 
gggtsngggga 
gggt:ct:t^gt:t: 
ttttaagagg 
t;taagtt:tga 
tit-tgagaggt 
ttagaagaga 
atraaaagtg 
ttgtttutga 
ggttgtggta 

tfttgga^t-tt 
tt-t-tgggtiga 
gagt^tittggg 
atttaggttg 
aaatrgt:tta 
gagtcggggt 
tgtttggagg 
gtanagagcr 
gttttgtgtrt 
gttggtgtat 
tgtatttctg 
ataattaggt 
aatttttttt 
tggttttggt 
attggtgtat 
tgagtgtgta 
gtigacagctig 
Cgagta-tttg 



gtgtgaggtt: 

ttggggtttt 

ggtctitgtal: 

ttattgattg 

agggtagacg 

aggagggt'ta 

ttgggtttta 

gagatticagg 

tititiagttrMt 

at-ttcgtMg 

irtiaggggtkt: 

ttagagattg 

ggtgggtgga 

tarrtttfcgi: 

tttggtgggt 

gtttggtggt 

aggaggggtt 

gggtgttggg 

gggaaatiagg 

gagttggggg 

gttggtttaa 

gttgtatggt 

•tttgttsgttt 

ggaggtggga 

ggrrgt^agaa 

ttttttgcgt 

gat^aggtgt 

tggatggttg 

l:i:ggat.ttl:g 

tattttttag 

tgttttttag 

atttgtttgg 

gargiztiatgg 

ggtagttgaH 

ttrggffcttit: 
tatgtgtgtit 
^9g9gtgtat 
ttagt:ggaat; 
tgtgcatttt 



agtaattaag 

ttatatgttt 

gataa'btgga 

ttitattatrtt^ 

rt:rgat:gga9 

ggaaattag^ 

at:tfcgai:gtt: 

tttagagt-tt 

t1:tgtagt;tg 

gt.t:t^tgl:t:i:a 

ttttgaagct 

tggt:tggctg 

gLaggggt:l:a 

ggttttttag 

gtggagatag 

agaaagrgga 

tgagaagtgg 

gtaggtgtga 

gttgaagtgg 

tzggggHtggr 

aagatiiggtg 

ttttggtttt 

tgtttgfcggt 

gggaggaggg 

tiggggttgtg 

crtggggttti; 

ggalttintagl: 

gag'btiagaat 

tttttattga 

ttgtgtttat 

ggttigggttt: 

ttttgtagtg 

tLttatttttt 

aairgtagttt 

tttttgtttg 

ggtgatatgt: 

agtgtgtttt 

gagtggtitigl: 

tgtttttttg 

taggctggct: 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1060 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
l6ao 

1740 
180O 
1860 
1920 
1980 
2040 
210O 
2X60 
2220 
22BO 
2340 
240O 
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gttttitattt gga^ggtiagt tgtgagagtt 
atgtggtggt gt;tgtgtt:gt: atgi:t:ggggg 
tgtaggagtt: gtgtitgttag tgcattgtgg 
ttttttttaa ttttgttttt tgtgattatt 
tagtgtttgt tgtigtatgta gtattaattg 
tggaattatg tgggtatttt utttggtttg 
aggt0tt:ttc tgttrtttggt tg^ogatigag 
gtttrtttitt: ttttggtgtt ttttttgggt: 
tttggagtta gga 

<2ao> 46 

<2113»' 5698 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treat:ed genomic OKA (Homo ^aplena} 
<400> 46 

ataaragttt tgtaagg^ag ggatcatgat ranttittaga agaggttiaaa taaatt:gt:i:a 60 

aagatitiaiiai: at:gt:agtaag i:ggt:ggt:aga gt^gaggattt: a1;att:t:ggat: dgc^t:adt:t:t: 120 

raaagt^atg gtgttaatgt: atttattttat ttatittattt atttatttat; ttatttattt IBO 

a-t-c^aa^gat; tatattggat gtttattraira t:gxcaagaa1: tatgrt-feaa^ ^^^titigaact 240 

aiiagrtgtga ataatgtaag tataaatata t:gaagtagag ttggggagaa agtaagt^gg 300 

agaaataaqa tataaatrag gtmagatiggt: gaatatigari: aaggaaaaaa rcagagt:agg 360 

gaggaaagag aaatgtigtag ggggaaggtt aartttgagt gagi:t:aat:ag gtaaggtttt: 420 

airtaagaaag tggtrattaaa taaagattitg aggaagtgag ggagt:aaat:t: trtgtagttal: 430 

rcaaaaggag agtaxigagag gi:agaggaga tagtaaataC aaagatliccg aagt:aggggt 540 

aaggrtiaatig agtutcagaa t:cagraagga gfttagcgta atittgaacag agrgattiaaa 600 

gaacagagta ggaggaaatg aggrragaga ggraaatagg tt:ggagt:gta ^ggtattigt 660 

tttggtttat: i:gt:aat:t:tt:t atttnttggg tttaagtgat ttttttgttt tagttttttt 720 

agtagt^^ggg a'tt^a'^aggt^a tgtatta-tta t:at:^-tg9t^a at:t:t^t:gt^al^ 'tl;l:'tagtaaa 780 

gatiggtgi:-t-C tattatgrtg gttiaggttigg ttttgaautt: t:i^gat:rt:i:aa grgatt^liati: S40 

cgt:t:t:taatt: ttctaaagtg ttgggattat: aggtgcgagr tattgbgttt: gg^caggatl: 900 

ttfetitrliaa^ta agfea^gatgt; agttattiagg gttggagtat: t:ttaggaaga gggaatagta 960 

t:gt:at::taagg caat:aggaaa gcai:a^aaaa aaggagttgt tggaagattt attttaatct 1020 

al^Ha-ttaagt: aaacatiliaaa tttat:i:gl:a£ aaaaatigtta gggtt:aggag gggrggttita 1080 

tgt:ttgi:aaa tttgg^attt tgagaggt;tg aggtaggagg atiiggttgaa tttaggagtt 1140 

t:gagart:ag-c l:tgaccaat:a gggcgaaatir t:cgtt:-tttat: -taaaaa^alia aaaal^tagtt 1200 

gggfigtggtg g-tigg^gt^ti g^aat^l^^rag cl?tt1:^ggga ggccgaggta ggagaac^gb 1260 

ttgaatttgg gaggt^ggagg ttgtagtgag t-tgagattat gttttgtatt ttagtttggg 1320 

l:gat:agaggg agatttggtt atglitttttt tttgtttttt gutagtttta ggaataaata 1380 

ttt:tttt:att tiaa^taaag t:g1:gggta.ta trtttttttt aggatttttt alitaaggaat: 1440 

aagaagtit^aC attaggataa tttagagggt agttaatttt: agtagatiat^a g-cggtiii-ttta 1500 

aaaggcttigg ggrccnagat: tgrat:atagg l:t:t:^at:at:gg aa^t^tigatitt: giL^1;t:t:1^t:at: 1560 

ttttLagctttt: tal:t:i:agaat ttgaa1::ttag ttttttatgt tataaaaagg gttagaggtt 1620 

t:aaagagggt aag'Cg^titt^g tgtaaaat:t:a ttt:aat:tatt: t:t:gt:agagga ttrt i:aat:i:ag 1680 

ggttcagtta gttttgtrta tat:ta'taaaa ggtttttlitt aaaaaargaa at:at:gat:t:aa 1740 

ggg'tata^gg tt1:1:agt:gtt aataaagttt tttgtUagtt: gggaaatigt^t: tttttttttg 1800 

at:tra«t;gt; ctatcati^tg taragaatica t:gt:act;taaa agcaggaaaa ctattzgagaa I860 

aattattggt ttttggttgt agatct:taag gttgggagtt ggtttttgtt tntttttaga 1920 

gttggtaggg ggggtattag gtaaagt:^t:g liaagaHgtgt tttitttttta tl:ttit:ttttt 1980 

ttiti-rcgcct aat1:tt:ttat' agti:gt:ggtt ttaattaaaa gtggt^tattg attttitiiaag 2040 

t:t:t;ttgagi:a gl:gat;giaat agaatrag'cat t;-t1:aaagaaa aatgt;tt;att: gaaatitntgg 2100 

a^t;1:ggi:ict^ tttgtgattg ctaagggt^-c l:t:1itt:aaaaa gtaggbtata ti1:tt:aagt:ag 2160 

gt:t:atat:i:t:t: gggggt:gggt: grgtagaraa ggagatgagt ttttattaag gt:tagggggt 2220 

Ct:^l:aa«ggg gttggaggtg agaat^t:Gt:ag g^agggnaga ggtug^hgaga i;-k^1;1:.t^gaa 2280 

ttttagtttt ggggt:gttag ttttgtaggg aat:ggtagag atattttttg gattgaggga 2340 

at:t:gaggi:t:a gt:t:at:raagt: tttttttggg t:gt:gcaggta agggtrgtttt tttagtagtt 2400 

ggtgtzaggtg atttgggtgg gttgttigggt titattggaga -tgttggagta gaggggagga 2460 

ggaagggagg agergggtgg gtgtgggt^ga tiaaggagttg gagtgti^agg gggaggggat: 2520 

uaggarggt; eggi:^tgt^ casggaggcg t:«gc'cl^t;tt.c gtic^ccgM ftc-fcaggaet 258C 



ttgalitgttt ttttgagttg ttggagtatt 2460 

fct;t;^gt^gt;g tt:agtgt:Tigt gt.gt:ggt:t:gt: 2520 

tit:attgtggg trgtgagaat: t:tggt:ttgt:a 2580 

tgagtttttt ttttttttag atttgattgg 2640 

ggatgttgtg ttattttgtt: attatttgtt 2700 

ggtt:ggaggg agtggatggg tgtaggggtg 2760 

gt;eg^agAtti ttttt^ttatt t:t:ttigagggg 2820 

ttttittggtt gttrgtagcag trtaatcgta 2880 

2893 
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at:gi:tat:t:ga 
gtatgtttat 
atgtttagag 
aatttgggtg 
^tgtagittgg 
agaggtaggt 
tctttttitga 
ttatgtgagg 
gtgtgagtggr 
gaagtitgtgt 
agtcgttgtg 
tatttttatt: 
atartttrgtg 
ggttrttgttt 
agtggtggat 
tggttttigtt 
gaagt:gt:tt:g 
tttaacaatit: 

gtittgagagt: 
tgaggtaang 
t:t:i:gagt:grg 
ggaaaraagg 
tttctttgtl: 
ggt:t:gaggtt: 
tgtttgtttg 
ttttgatagt 
tgtggtatt-t 
ttttttgggt: 
ttt^gtagtg 

tgggttgtgt 
ttttaatttt 
atttgttttt 
tttl^gtttat: 

taaa^ggtigt 
atttttattt 
-taggtgalitia 
g^gag^^a-ga 
gtittcggga^ 
gtggttattt 
t;l^t:gggaatg 
ttatittttgt 
gagt^ga^tg 
tggggttgag 
g^ggagagl^a 
agg^attcag 
gtatgttgga 
tttggttggg 
ttgtgggttt: 
ggattttggt 
agagliaggtl^ 
gttgtttuta 
agaaaaaaga 
taaaagtrca 



gattgttttt 
t:gt:gt:tt:t:ag 
tttttgtaaa 
gaatittiartt 
tttagttggt 
tggtugggga 
^gat^t^ggt: 
agtt:tgtgta 
ti:gat:ttttg 
agtgttgatt 
gtatttgttg 
gtitggtgggr 
gfcgtggtttg 
tttgtagttt 
tgaggagagt 
ggtittgggtt 
ttgtggttta 
gagtttctti: 
-tgattttttg 
tttttttttt 
ggaggt;gt:tt: 
atttttgagg 
gggttggttg 
gnagatg^tit 
ittatgtttgt 
gaggtaagag 
gttttggttt 
gtttgtggtg 
■ttaattttgt 
ggagatgtgg 
tfcttagggfcg 
tiaggtgtgag 
titttatttgt 
tttaggctgt 
irttttttttg 

aggaai;gcag 
t:agttgeagg 
gtgggtgatt 
get:t:l:ai:t:cr 
et;gtat1:gat 
gtiitttgttg 
gtggggaagg 
aggtggcgtg 
gttgtgatgt 

gtgggaag^^a 

t:gt«gtagg 
gtttggtrgga 
agate tat tg 
gaaagtgttg 
tgtaggttta 
ggttaagttt 
gl^gaagtttt 
agtatagtta 
aaaaaagtaa 
tagttgt:g 



ggtttttggt 
agttggagag 
agrgrggtta 
ttgtggtagg 
ttgggraggg 
gatttttagt 
gt^gtatattg 
tcgtgarrga 
gaaagttttt; 
ggggagggag 
tttttgggat 
tttgggtttt 
tggatagtgt 
gggtgtttgt 
tattggggag 
tttgtagttt 
gtgttgt-ligt: 
tctttatttt 
ttttttttta 
tttattttta 
tagtittgtag 
tttttgtgtg 
tatittrtcggg 

t:gaggaggtti 
tgrggtgntg 
tgttttggag 
grtgagaatta 
tagagtgggt 
tagtfctttgt 
gagaoctaag 
at-cggaatgn 
ttttgacaag 
tagtttttga 
atttttgttt 
titttagagtix 
aggtggagga 
ggtttagtitt: 
gtggc^gtga 

t:t:t:aaggaag 
tggtgatttt: 
gal:gtggagt 
tctggtgaag 
gtgtgggagg 
aagaataaga 
gttttgggt-c 
gtgtagagtg 
-ttttttgtag 
ggtgtttttt 
gtagtatttg 
agggati-tgat 
tgttgagtgt 
ggtaat^tgt 
agtattt^ggt 



tgtgggtatt 
tttggttttt 

ggagggttgc 
ttaagggtta 
ggtaggtttt 
ttgtgtittga 
tttgttttgt 
gtttttttaa 
ggaaag^rgt 
gtggggagta 
tgai&gt:ttaa 
ttccgaagca 
gtgttggggt 
ggtaggtatt 
ggtggtgagg 
ggagtgttgg 
ttgtt-ctttt 
tcttaaattg 
ttggtttgtt 
gggttgtagt 
ggggtgttgt 
ttttttgtgt 
tattttgttt 
gggttM^tit 
gett-gg^glig 
gtggtccgra 
ttttgtgagg 
ttgtiagttat 
attaggaagt 
attttrgtat 
tctgtgtggg 
taatrtigggg 
ggtttatttt 
ttttagttag 
tttatttttt 



gggttagggt 
gtttttggga 
ggartgattt 
gggattttgt 
g^ratt;att:t. 
gatgtgaai^t 
ttttttatga 
tegtggggga 
gttttgtggg 
gagtg^titti: 
tggaaatatg 
tttgggaatg 
tgggaagagt 
ttgtt-taggg 
t:ttgt:at:ggg 
gttttcgggt 
attgttgtga 
ggtttl:t:at:g 
gtggtatgt^ 
aaattatittt 



gggatgagta 
gaggatttat 
attgaggggg 
aggattgtta 
ggttgttgaa 
gtattttggg 

agtagtagtg 
trttgtagta 
agggaggtgt 
tfctctgtcaa 
tgagtttttt 
tttgggtgta 
ggtagtgggg 
tgtggttgCg 
ggaagagaga 
tagttittttit 
ttatttaaat 
ttttgttttt 
tggagggaaa 
tgtgtggt^g 
atggaatttt 
ttaaattaaa 
tat:t;tt;tttt 
gaggtggtgg 
t^l^tittgtag 
guiigtgtgirt 
tttggtttgg 
ggggggaggg 
tttgggtrgg 
tgtttttttt 
aatttttttt 
tattggattt 
tgattttggg 
tagttaattt 
gttaattgga 
ttttttatgt 
aattttttgt 
t:ai:t:tgtttt 
tggatatttt 
tttttttgat 
ttttgtggtg 
t^gtsggggtt 
agt:1;i:ggtt:d 
rcaaggaagt 
tttcttgttt 
tgtaaggaaa 
tttrtiggaaa 
tcaggrtttt 
gtgnaatitag 
ggagttgtgg 
gggtggttgt 

gfctggtgtgt 
gtttittaggt 
ggt-cttttaa 



t:ggtgtt1:tt 
agttgttttt 
tgttgccggg 
tttttttttg 
atggggttgg 
gtgtggggtt 

ttttatttigg 
gggtttgtgg 
gttgggtggg 
gttggtttgg 
gttttgttgt 
tgtirtgtagt: 
tagttttagg 
gaagt-ttgaa 
cgtgtcgggg 
gtttgaattg 
ttggtgtttg 
taataattitit 
gfctttttttt 
tttggtagta 
gggatggggt 
gattgttgtt 
tgttaatggg 
ttttttttta 
tggtggttgt 
tgtttgtgat 
t:gggttgat:t 
gagtgattgt 
gagtgaggag 
tgttttgggg 
tgggggtttt 
gttttttttt: 
gtaggtgatt 
tgggaagatia 
tattttggat 
agtttggggt 
ttattttttt 
tttttttttg 
ttaggatttg 
gtagggattt 
ttt^agt-tt^gg 
ttttgagttt 
ggtggaggag 
gataggtagg 
agtitaggaag 
ttaagggatt 
gtggtttttt 
tagtt-tttta 

gggtttgaat 
taagttggtg 
ttgtagttta 
ttgggtgttg 
ttagggtatt 
att:tgaaaaa 
atttgtattt 



2640 

2700 

2760 

2820 

2B8D 

2940 

300O 

3060 

3120 

31B0 

3240 

3300 

3360 

3420 

3400 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4X40 

4200 

4260 

4320 

4380 

4440 

4500 

4560 

4620 

4680 

4740 

4800 

4860 

4920 

4980 

5040 

5100 

5160 

5220 

5280 

5340 

5400 

5460 

5520 

5580 

5640 

5700 

5760 

5820 

5880 

589B 
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<223> chemically treated genomic DNA (Homo sapiens) 
<400> 47 

tataattgta agtttttagg atatggattt ggaaagttag aatgatttgt tagatatttt 60 

attttttttt tttttttttt ttttagatgt ttagagatag tgtgttgtgt gaattgtttg 120 

attgtatttg aaagtggtag tattttgggt gtgttgatta tggaagttgt gtttggtggg 180 

ggttttgtag tttatttttg atgtttgggt agttgttttt gtggtagtgt tagtttttga 240 
atttggttgt taagattttg ggttgtagtt gtagttttgt ttgggagtta gatgttgtt ) 300 

ggtttgtggg gtttgtggta ttgatttgtt gattgtattt tgtgtaaagg gaggtgtttg 360 

atgttttttt tggttggggt ttgagtttgg gagtttaatt ttgagtagtt gtggaaaata 420 

gtaaattttt tagtgtgtta agaagttatt tttaagaagt tttttttgtg ttttgtgttt 480 

tgttaggttt gagtttttgg agaattattt tttttatgta tttttaagga tttaggattt 540 

tgtgagtgtg ttttttgtgg ttttttggaa gtaagggatg tatttttatt ttattttttg 600 

ttttttattt tgattttgtt ttttagttgt ttttttgggg aggtgttttt ttttgtatgt 660 

gttgtggttg attggttttt tatttgtttg attgagtttt tgtagggttt ttgttagatg 720 

tgttgtttgt ggggatggtt tttttgttga ttttgtggtt ttttattggt tttgtgtttt 780 

ttttttgtta tttttggagg gtttaaggta ttgtagggtt atgagagaag ggttattgtg 840 

gtaaagatag gtggttgttt gagttggggt tagagaaggg tttgtgtttt tttttgaagt 900 

tagtgtgaat tttaaaatga gtttttgtgg ggtgtttgaa atggtggtag agagagaagg 960 

gatggggttt ttttttttta gattttggag gatggatgat aaagtttttt gtagttgtgg 102 0 

ttatttattg attgtttata aagagaaagt gggaggttgg gttagtttaa attggatttt 1080 

tgtggttggg gtgggggtgg ggaaatagat gtggaaaatt ttagggattt ttttgttttt 114 0 

atgtttttgt attatttaat tttaagtttt tagttagtgt tttggtttag ttttagagaa 1200 

aagataaaga gagtagagat ttaagataaa gttggttgaa gaggtggggg gtggaggtta 1260 

ggaggagggt gaatagggtg tttttttgtt tagggttatt agttgaaatt aaagattggt 1320 

gatttaggaa gagtaaatag ttatttgtag atttagtggg aataggtttt tgttaaggat 1380 

aagtagaaaa aattaaaaag gaaagaatag gagagatttt ttaaattggt attttggttt 1440 

tatatttggt gtagtttgag ggtttttagg aagaagtatt tatataaatt tggttttttg 1500 

ttttaaagtg ttgtggggtt ttgaggtatt aatttggggt gtggaggtgt gggagttgtt 1560 

gtatttttgt ttgggaggtt ttttgttttt ttttttttgt tttttggtgt ttgttttggt 1620 

ggggttgggg gtgttgtggt ggttgttttt ggattaggat ggttgtggtg gtttttgttg 1680 

ttgtgggtgt tgttgaggaa ttggtttgag tgtgtagttt ttgtggggtt ttgaggtgag 1740 

gttggggttg agtgggtggt tgtgagtgtt gtggaaaatg taaattatta atgttgtgtt 1800 

tttattttga ttttggttgt ggttgttgtt gttgtttttg tattaggtag tttttttagt 1860 

ggatatgggg tgggggggtg gggggaaaag gggaggtggg aggggtttgg gagaggaggg 1920 

gtgtttgttt ttgttttttt tgttaatgtt taatttggga atgagatgtt tggggatgta 1980 

attagttttg tgtttggagg tggtggttgg agttttgtgt gtagagggta tataaaagtt 2 04 0 

ttgaggatta ttgttttgat tttatttttt attgtgtggt gatgtttttt atgggttggg 2100 

atatttttat ttttggattg ttgttgggtt tttttttggt tgtgattttg gaggtgggaa 2160 

ggagagaggg agggagggag gaaggagtga gggtgggagg taggttggtg gggaggagtg 2220 

ggagattagg ttattaggag gattattaat ttgaatggta gtttagggga aataaaaaaa 2280 

agaaatttta gatattttta gatgttgaga aggggttgga gaaagtaggt agtaatgtta 2340 

ggttgtgggg tagagttgtg gtttggattt tttttttttt ggtgttttga gttgtggaag 24 00 

tttaggttgt ttgttgtttt ttggtgtatg tggttgtgtt ttgttgtttt ttttggtaat 24 60 

tttttttggg gtggagtttt tgggtttttt ttattattgg tatttgttgt gggtgtttga 2520 

gttgtgggta tggggtattt tgaggttgtg tatttgggat tttggtgtgt attgtttgtg 2580 

ggttatgtgg tgagggtggt tgtgggtgag agggtttatg ttttagggga agtttaaggt 2640 

ttgttagttg tggtggttgt gatgagattt ggtaagagtt aaatgttggt tttaggagta 2700 

gtgagtgtgt gtgatttttt agattgatgt gttttttttg ttttttgttt ttttttttag 27 60 

ttagtgtttt gtttgtgttt tgtttggttg ttgtggaggt ggttttttag gaatttttta 2820 

ggaattggtt ttatgtgatt gtgggttttg ttattgtttt aaagaggttt ggttgtaata 2880 

tataggtttt agggaagatt gggtgagagt gtttgggtgt agggtgggtg gtgtgtatgt 2940 

tggggttggt ttgtttttgg ttttatattt tggggtgttt gggtgtaagt tagagatttt 3000 

tttggttatt ggttatagtt aattttgttt tggtggttgg agtttgtttt ttatttgggt 30 60 

tagttgagtg tttgggttta gggaaggata gtgatttttg gtttttggtt tgttatgggg 3120 

gtgggttttt ttaaatattt tggtggtgtt tttttgatgt gatttttttg gttgtatttt 3180 

tgtggggggt gggtgtgtag gagtgattgt gggtttttgg aaattagatt ttttggtttt 3240 

aagatatatt gatggtgtgg ggatgttgtg tttgttttgg tgtttatggt tggggattgg 3300 

aggtggtttt tttgattagg ttttggaagg tagtgagtgg gagagtagtg tttttttaag 3360 

tggtgttggt tgtttttagt tttttttttt tggtgttttg gttttttgtt atttgtattt 3420 

atttggtttt tttttttttt tttttttttg ttttaatgtt tttggtagat ttggtggttt 3480 

gtttgggtta tttgtgttgg ttgttaaggg ggtgttttta tttgtgtgtt tggaaggggt 3540 
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ttggtgattg 

gatgttttag 

tttttaattt 

ttgtttttga 

attatgggaa 

tgtattattg 

gggaagttgg 

ggtgtttttt 

agttggggat 

gatgataagt 

tgttggagtt 

ggtggagtta 

aggtatttat 

tttgggtgag 

ttgaggtttt 

gttttaatat 

ttagtttaaa 

ttaagttttt 

tttgtttttt 

gtgtttatta 

ttggttaggt 

gtgttgggtt 

taatatttat 

ttttgttgtt 

attatatttg 

ttttgggagg 

atatggtgaa 

tttgtaattt 

aggttgtagt 

tttttttttg 

ttagaattta 

tttatgtttt 

taatgttgtt 

gtatattttt 

agtttatgtt 

tgtattgttt 

ttaatataat 

attagtatta 

tgttatatat 

attttatagg 



gttttggttt 

ggttgggatt 

tgttggaggt 

aatatgattt 

aattggattt 

tttgaaagtt 

gtgaggaagg 

ttgttggttt 

taatggtttt 

agatgagttg 

gtgtgttttt 

attgaatttt 

tttttttgga 

ggattgggat 

aagtttttta 

ggttttttat 

taaaaaggta 

ttttgttgtt 

aggtttaagt 

ttatgtttgg 

tggttttgaa 

tataggtgtg 

ttgatagtgg 

ttggtgtatg 

attaaaagaa 

ttgaggtggg 

atattgtttt 

tagttattag 

gagttgagat 

ttttgttttt 

ttagttttgt 

ttttttagat 

tttttagtga 

tttttttttt 

ttattttttt 

atagttgtag 

tattgaatga 

tggttttaaa 

gtgatttttg 

gttgttgt 



ttttagtttg 

tggaaggatt 

tttttggttt 

atttgaaatg 

aaaattttga 

tgaaaggtta 

gggaggggtg 

tgggaggaaa 

tttaataatt 

gggagggggg 

aattatgttt 

agttaaaatt 

tttttggttt 

aaaggaataa 

agaattatta 

tttttgatgg 

tttattttta 

taggttggag 

aatttttttg 

ttagtttttg 

tttttgggtt 

agttattttt 

gttgaaatga 

ttgttttttt 

ttttggttgg 

tggattattt 

tattaaaaat 

ggagattgag 

ggtgttattg 

tgattatttt 

ttttgtttta 

agttgtaagg 

gattttgttt 

tgttttagtt 

agtttatttt 

tttagtattt 

atggatggat 

gttaagttgt 

gtaatttatt 
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gagagtgttt 

ttggtatttt 

tagtggaaat 

tgatttattt 

taagtatttt 

atggttattt 

ggagggaggt 

tgggaattag 

tttttgtttt 

tattttttag 

tgttttttag 

ttttataaag 

tttttataat 

attagatttt 

tgtttattag 

agaattttag 

aaattgatgg 

tgtagggtgt 

ttttagtttt 

tatttttagt 

taattgattt 

tttggtttta 

attttttagt 

tttttagaat 

gtgtggtggt 

gaggttagga 

ataaaaatta 

gtaggagaat 

tattttagtt 

gtttaagtta 

gggtttttgt 

tttatttttt 

gttggtttat 

ttttttttaa 

ttttttaatt 

tgaatatagt 

gaatgaatgg 

ttaggtatga 

tagttttttt 



ttgttatttt 

tattttattt 

ttattttttt 

tttaaaagaa 

tttttgaaat 

ttagttgagg 

gtgttttgta 

tttttaattt 

tgagtatata 

ttaataaaga 

aaagagtttt 

tagttgaata 

atgaagggtt 

atgtgaagtt 

ggttaattgt 

aggaagggtg 

agggtgggga 

gattttagtt 

ttgagaagtt 

agagatgggg 

ttttgttttg 

atatttttat 

aatttttttt 

gttttaattt 

ttatgtttgt 

gtttaagatt 

gttgggtgtg 

tgtttgaatt 

tgtttatttt 

tattggattt 

atttgttgtt 

tattttttta 

ttagaattga 

ttatgtttat 

ttgttttatg 

ttttagtatg 

atggatgaat 

atttttattt 

tggagatgat 



ttgtagggtt 

gggattttta 

gtttgtgtat 

atttttaata 

attattttat 

ttgtggttat 

aattttgttt 

tggggtttgt 

attttatgta 

gttttgttaa 

ttatagtgtg 

attttgtata 

agatttgggt 

tgtgtatagt 

tttttaaatt 

tatttatatt 

gggagtatga 

tattgtaatt 

gggattatag 

ttttgttttg 

gttttttaaa 

atagtaagtt 

ttatgtgttt 

tgatggttgt 

aattttagta 

agtttggtta 

gtggtgtatg 

tgggaggtgg 

tttgatttta 

tttgttaatt 

ttttttattt 

aatttttatt 

tttttttttt 

tatttaattt 

tatttgtatt 

tagtaggtat 

gaatgaatgt 

tgttattatt 

tatggttttt 



3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4560 

4620 

4680 

4740 

4800 

4860 

4920 

4980 

5040 

5100 

5160 

5220 

5280 

5340 

5400 

5460 

5520 

5580 

5640 

5700 

5760 

5820 

5880 

5898 



<210> 48 
<211> 2501 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 48 

ttgttgtata 
ttgttttttt 
ttgtttgtgt 
ttggattttt 
tttataaaag 
taatataaat 
aaattaatga 
ggagaagttg 
tttgtaaatt 
taaaaggaat 
tagtaaattt 
agttgaataa 



gaatatttta 
tttttttttt 
tataagtttt 
gtttttgtat 
atatgattta 
attaattttt 
gttttgtttt 
tttgttatgt 
aatagaaagt 
gtgattatgt 
atataggaat 
tgagaatata 



ttatttaggt 
attttgtatt 
tattatttag 
tagtttgtta 
gtttttttta 
tttttattat 
atgaaagatt 
ttaaagttaa 
aggtagtaaa 
tttttgtagg 
agaaaattag 
tggttatatg 



attatgttga 
ttggagttaa 
tttttattta 
aggataatag 
atggttgtat 
aaaaattttt 
ttttggataa 
taagagatta 
gttaaagaaa 
gatatgggtg 
tgagattgta 
gtggtgatta 



gtatttaata 
ttatagtgtt 
taagtgagaa 
tttttagttt 
taaatgaagt 
tgttgaattt 
atttgatagt 
atatttagaa 
atagtttaag 
gagttggaag 
tggttttatt 
atatatattg 



gttttttttt 
tgttgttttt 
tatttagtat 
tatttatgtt 
tttaaagata 
gattatattt 
tgatggaata 
taaatggaga 
gtatagttat 
ttgttagttt 
tataagtggg 
gtgtttgttg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
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agtggggtgt tggggaggga gagtattagg aagaatagtt aagggatatt gggtttaata 780 

tttgggtgat gggatgattt gtatagtaaa ttattatggt gtatatattt atgtaataaa 840 

tttgtatatt ttttatatgt attttagaat tttaaataaa agttggatgg ttaggtgtgg 900 

tggtttatgt ttgtaatttt agtattttgg gaagttgagg tgtgtagatt atttaaggtt 960 

aggagtttga gattagtttg gttaatatgg tgaaattttg tttttattaa aaatataaaa 1020 

attagttaga tgtggtatgt atttataatt ttatttattt gggaggttga agtagaattg 1080 

tttgaatttg agaggtggag gttgtagtga gttgttgaga ttgtgttatt gtattttagt 1140 

ttgggttata gtgtgagatt atgttataaa ataaaataaa ataatataaa ataaaataaa 1200 

ataaaataaa ataaaataaa ataaaataaa ataaaataaa ataaaaaaat aaaataaaat 12 60 

aaaataaaat aaagtaattt tttttttttt aagtggtttt tatttttttt ttttgttttg 1320 

tgaagtgggt gtgtaagttt tgggattgta gtggttttag ggaatttttt tttgtgatgt 1380 

tttggtgtgt tagtttgttg tgtatatttt gttgtggttt tttttttgtt gtttgtttat 1440 

tttttaggtt ttgttgggga tttgggaaag agggaaaggt ttttttggtt agttgtgtgg 1500 

tgattttggg gattttaggg tgtttttttg tggttgatgt ttggggtgta gtggttgttg 1560 

gggttggggt tggtgggagt ttgtgggatt ttttagaaga gtggttggtg ttgtgattta 1620 

gtattggggt ggagtggggt gggattattt ttataaggtt tggaggttgt gaggtttttg 1680 

ttggagtttt gttgttgtag tttttgttat tagtgagtat gtgtggtttg tgtttttggg 1740 

gatggggttt agagttttta gtatggggtt aatttgtagt attaggtttg ggtttttggt 1800 

agggtttttt gtttattttg agatttggga tgggggttta ggggatttag gatgttttta 18 60 

gtgttgttag tggtttttag ggggtttgga gtgttttggg gagggatggg attttggggg 1920 

tggggagggg gggtagattg tgtttattgt gttttggtat ttttttttgg gttttagtaa 1980 

attttttttt gtttgttgta gtgttgtttt atattgtggt ttatttttta gtttgaggta 2040 

ggagtatgtg tttggtaggg aagggaggta ggggttgggg ttgtagttta tagttttttg 2100 

tttatttgga gagatttgaa tttttttatt tttttgttgt gtggttttta ttttgggttt 2160 

tttttttgtt ttttgttttt tttgttatgt ttgttttttg ttttagtgtt gtgtgaaatt 2220 

tttggaggaa tttgtttttt tgtttttttt ttgtattttt gatttttttt tgggttgttg 2280 

tgaggtggag ttggtttggt ttttatattt tgtatttttt tttttttgta ggttgttgtg 2340 

tggttttgtg tatgttgttg gtagattagg gttagagttg gaaggaggag gtggtgattg 2400 

tggagatgtg gtaggagggt ttatttaaag ttttttgtgt aagtgattat gtttgggtaa 2460 

ggggaggggg tgttgggttt tagggggttg tgattaggat t 2501 

<210> 49 
<211> 2501 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 49 

gattttagtt atagtttttt aaggtttagt attttttttt tttgtttggg tatggttatt 60 

tatgtaggag gttttgagtg agtttttttg ttatgttttt atggttatta tttttttttt 120 

ttagttttgg ttttgatttg ttagtagtat gtgtagggtt gtgtagtggt ttgtggggag 180 

ggagaagtat gagatgtggg gattgggttg attttgtttt gtagtaattt ggggaggggt 240 

taggagtgta gggagggaat agggaaatag gtttttttga agattttata taatattggg 300 

gtggggagta ggtatggtgg gagaggtggg gaataggaag gaggtttggg gtaaaagtta 360 

tatgatggag ggataagggg gtttggattt ttttgggtgg gtgaggggtt gtgggttgta 420 

gttttagttt ttgttttttt tttttgttag atatatgttt ttattttgaa ttgggaaata 480 

gattatggtg tagggtggta ttgtagtgaa taaagaaaag tttgttggag tttgggggag 540 

gatgttaagg tgtggtgagt gtagtttgtt tttttttttt gtttttgggg ttttattttt 600 

ttttgaggtg ttttgggttt tttgaaagtt gttaatggta ttggggatgt tttgggtttt 660 

ttaggttttt gttttgggtt ttgaggtggg tgaggagttt tgttgggagt ttgggtttga 720 

tgttgtgggt tggttttatg ttgggagttt tgagttttat ttttggggat gtgggttgtg 780 

tgtatttatt ggtggtgaag attgtggtgg tgaaatttta gtgaaggttt tgtggttttt 840 

gagttttata agggtggttt tgttttgttt tgttttagtg ttgagttatg gtgttggttg 900 

tttttttgga gggttttgtg gatttttgtt ggttttagtt ttggtggttg ttgtattttg 960 

ggtgttggtt gtagaggggt gttttggagt ttttggagtt gttgtgtagt tggttgggga 1020 

agtttttttt ttttttttag gtttttagtg gggtttaggg agtaaataga tagtaggaag 1080 

aggattgtag tgaagtgtgt gtagtgaatt ggtgtgttgg gatattgtgg ggggaaattt 114 0 

tttaagattg ttgtgatttt ggagtttgta tatttgtttt atagggtagg ggagaggggt 1200 

ggaggttgtt tagaggaaag gaaattgttt tattttattt tattttattt tattttttta 1260 
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ttttatttta ttttatttta 
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ooo6oooo5ooooo6oooooooo5oooooooooooooo 

ooo6ooC)OooooG5555565ooo5oooooooooodooooooo6o 

566oo6oooooo5565a6aoooooooo6oo5oo6odoooo 

O5o5o6oa65ooooo5oo6ooooo5o6oooo55555555a65565c3555oo56555565555556oo 

66oo5oo5oo5oooo6o5oooooo6oo6ooooo66ooo5555oQ6o 

oooooooooo5ooooooooooooooo6oooooooooo655o 

ooo6odooo5ooo5ooooo5oooooodooooooooo5oo5oo 

Oo556oo55oo5oooo6ooooooooo655ooooooo56ooooooo 

555a556oao555555o6o55555oo5dooooooo6o5a55555oo55aa555oo6obooo 

oooaooooooooooooooooooooaoaaooaaaaaaaaaaaaaaaaooaaaoaao 
oooooooooooooooooooooooooooooooaaaaaaaaaaaaaaaaoaa 

ooaoooooooooooooooooooooooooooooooooooo^ 
aooaoaaaoooooooooooooooooooooooooooooooooo 

aoaaaaaaaaaaaaaaaoaaaaaaaaaooaaaaaaaooooooooooooooooboo 

aoaaaaaoaaaaoaaaaaaaaaaaaaaaooaaaaaaaaaaaaaaoooooooooooooooooooooo 

ooooooooooaooooaooooooooooooaaaaaaaaaaaaaaaaaaoooaaooo 

ooaaoooooooooooooooooooooooooooooooooooo 
ooooooooooooooooooooooooooooooooooooooo 
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aoaaaaoaaaaaaoaaaaaaaaooooooooooaooooooaoaaaoaaaaooooooaooo 

aaaaaaaaaaaaooaaoaaoooaaaoaaaaaaaaaaaaaoaaaooaaaooaaoaoooooaaooaaaaaaaaaoaaaaaa 

oooo6ooooooooo6ooo5oooo tgttttggtt tttttagttg tttgaggtat 1380 
tgtttggata aattttattg tgttttggtt gggaaagtaa aagttggtgt tgggggttgg 
ggggattggg gagttgtgtt tggttattta tttgggtgtt tgggagtttt tttggttttt 
ttggagtgtt gttggaggtt gattataggt gttagtgttg gagattagtt ggggtggtgg 
tgggaatata gttagggagt gagtgggggg tgtagatttt ttttaggtgt tggttttaga 
ttttgttgtt gtgagttgtt gagttttttt tgtggaggga ataaagtttt tggtgttggt 
ttggtttggt tgtttttttt atattttgaa gtagtttttt ggttttttgt tgttttttgg 
gtggagggtg gttggtaggt ggttaatggg gattttgtaa gtgggttggt ggtgtggttt 
atttattttt gagttgtttt gttaggttgg tgttgtgggt tttgtgtggt gtttgttgtt 
ttttttagtt ttgtgttttg ggtttgttgg tgtgttttat tgtgtatatt ttgtatatat 
ttatttgttt tatatttatg ttggttgggg agttagtgtg tttgtttgga atgtgggtgt 
tttatttgtg atatattgtt aagttgtttt ttgattgggt tttagggaaa tatggttttt 
ttgttttgag atgtgtattg ggattttagt ttgtgttggg tatggtgttt ggtatgggaa 
aattatatag aataaaatag atttttttaa atttttgttt tttggaaatt tgtattttgg 
tgggatagat agataataaa tatgtaagtt aattaataag gtaattttgg aggattagtt 
ttatgtttat tatgaaatag gttaatggaa tagagaatgg taggaaggga gtgtatttta 
ttagattggg tttttttgtt ggattggtgt tggagttgag gtttgaaggt aagaaggttt 
gtaatttgaa gaaagggttg aggtttttga gatttaaaga agtaatagag atgtagagtt 
tatttgtgtt attttatatg ttattggtta ttgttgagtt gaaatgtagt tagttttaaa 
ttaattgtgt tgtaagtgta aaatatatat tagagtttaa g 



1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2501 



<210> 52 
<211> 4501 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA {Homo sapiens) 



<400> 52 

tttatttgtt 
ggatattatt 
aagtgatttg 
tttttgattt 
tgtttttttt 
aataaatata 
tagagggtga 
tgggttgggt 
gagatttgtg 
gtttggagga 
tttatattta 



ttataggatt 
gagttttatt 
attaaggtag 
tttgttttta 
tatagtgata 
taagagataa 
ttattattat 
attgtataaa 
aatggttggg 
ttgagttttg 
aaataaggat 



ttttatggaa 
ttttatttaa 
gtgtatagtt 
ttttattttt 
tgtttggaat 
atttgttagg 
ggtagagaat 
gatttaaatg 
gtttttaagt 
aaaatgggta 
gagtagtttt 



ttttggagtt 
taaatataga 
attttgtaat 
tttttatttt 
gtattagtta 
aggataaatt 
tatttaatta 
aatttgttta 
ttatagtata 
agttttttta 
tgaggttttt 



tttgaggtga 
agtggatgtt 
attgggaata 
ttagaaataa 
gtaatttagg 
tgtattgttt 
gtgtaagtaa 
tagatttgaa 
agtatgggtt 
tttttttgaa 
tttatgattt 



gagggs^tttt 

tggataggta 
aattttaggt 
agtttttatg 
aagggaaaaa 
ttgattggtt 
aatttttttg 
aagtagatat 
atattttata 
ttttattttt 
ttttttttat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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agattttagt attttataat ttgatataaa gagggtggat atgaatttat tttttttaga 720 

aaagttttag gaaagagaat attaggttat tttagtaggt gtgtagatag gttagataga 780 

ttttgaaatt tatttagttt tttttagatg tataatttta ttattgtttt tagttgttaa 840 

gagaaagtag gagagtttgt atttttattt tttttttttt tttttttttt tttggagatg 900 

gagttttatt ttattattta ggttagagtg tagtggtatg attttagttt attgtaagtt 960 

ttgtttttta ggtttatgtt atttttttgt tttagttttt taagtaattg ggattatagg 1020 

tgtttattat tatatttggt taattttttg tgttgttagt atagatgggg ttttattatg 1080 

ttagttagga tggttttgat tttttgattt tgtgatttgt ttattttggt tttttaaagt 1140 

gttgggatta taggtgtgag ttattgtatt tagtttgtat ttttattttt attgttagtt 1200 

ttaggtttat tttatttagt ttattaagtg atgttgaata attaattttt atatattatt 1260 

aggtttatgg atattatgat atttagattg atgggtgttt gttgaagggg gtgattttag 1320 

taggaggatt tttttatgta aggatttatg gagtttgttg tttttttttt ttagggtgag 1380 

aattaaattg tttttatatg gtgggtagag gggaattgat ttaggtttgg aataagagag 1440 

aatattttaa ttgaaaagtt tttggaattt gttgaatttt aagatattgt gtggattagt 1500 

ttaggatagg gagtgagaag aaattaatta aaaggtaatt ttgttatttt ttagttggaa 1560 

aaaagattag attatatttg tgtttttata attaagtagt tgttggaaaa aaatgtttta 1620 

gatgtttttt atgagaaaat tgttgtttga agtttagtag aagttattta tttgatattt 1680 

atattttagg taaggttttt tgttggagaa aatattggta ttttggataa aattgaaatg 1740 

tgaaaagaaa gggaagagag ggtttttatt atgtaagatg tttatttaaa gtggatttgg 1800 

tttggaaagt tttttaaaat tttttatatg attgtggaat aagttatgtg gggtgtgggg 1860 

ataagtgaat tttttaaatt ttattatgta tgtttttatt taatttggat ttttagagtg 1920 

gtttttaggg tattttgttt aggatttagt tagttgttgg ttatatttat gttttttagt 1980 

tttttgagat tttatttggt tttgagaggg ttaaaaagta gtgtggttaa atattttagg 2040 

ttttaaagta tttttattgt ggttggggaa gtaatagaat tatattttat aaaataatga 2100 

aaatagtgtt agaaaaatat tgagagatag aaatattttt atgagttagg ttatagttag 2160 

agtgaaggta gggaaggttt ttaaagttgg gtggagggga taagttaaaa agatgtggaa 2220 

attggttttt tttttttatg gttaaagtgt ttaaagggga aaaaggagtt ttaaaaatgt 2280 

ttttggaaat attatttttt atgaattttt tggtttttgt tgttttaatg ttatttgttt 2340 

gagatgtaaa tagaggagtt ttgagaaaga agttgaattt gtattttttt ttgtttttat 2400 

ttgttttaaa tttgtggtat ttttaatagg atgaagtgga agagaaaggg aaagagataa 2460 

aagtgtagaa agatggaaga ttttagttgt aaatggttat ttgtagttag atggaatagt 2520 

tgttgatgtt tagggaaatg tatgtttttt tttagatggg aaggagtagt ggaaaggggt 2580 

gatgagtttt tggttggtta ttaattattt tatttttttg tgttggtttt ttatttggaa 2 64 0 

agtgggagtg atatttgtgt ttgttttttt tatttataaa gattattgtg agagttataa 2700 

tatggtgaga tatagaattt tgtttttaaa aatataaagt agaattaaga tgttaataat 2760 

aaggatagta attgtgttag ttatttgtaa ttatttatta tagttagttg tttaggattt 2820 

tggattgttt ttttggtttt attatagttt tggattagtt tatttttaaa ttttttgttg 2880 

aagggtggag ttttgttagt tatgggtagg gaattatttt tttttgtttt tttatttttt 2940 

gttttttaaa tatgtttagg gtttttgtat ttgttgtttt ttttgtttgg tatttttttt 3000 

ttgtggtttg ttttagagtt gatttttgtt tttgtttatt ttttagtgag gatggtattt 3060 

tagggagttt tttttttatt attgtagaga gagtaggttt tttttagtta tgtttaattt 3120 

agaattttgt tttgtttttt ttatagtttt agtattatag aaaattattt tgtgtattta 3180 

tggatgttta tgggggtaag ggttttgtgt tgtttaattt agtattttga attgtgtttg 3240 

ttgaatgaat atagaatttt gtttgttttg ggagagtata gaaaatagtt ttttattata 3300 

tattatagtt agttgtaaat agtagatggt tttttatatt ttagagagta agaattagag 3360 

agagagagaa agagagagag tttgggtttt ttttttttgt gtttgttttt tttagagaaa 3420 

ttggaggggt agtagttagt atttttttgt tggttttatt aagtatagtt aaggttttta 3480 

ggatatggtt attttttatt tgtggaagtg gttttgttgg ggtgggtggg tgttagttgg 3540 

ttttggtttg ggttagagat atttagtggt ttaggtgggt gtggggttag ggtgtagatg 3600 

agaaggggta tgagggtttt gttttgagga tttagtggta agtattggtt ttgggtgtgt 3660 

tttagtttat ttatttgtgt gtttatggtg gtattatttt ttataaggat ttgaatgatt 3720 

tgggggtggt tttgttttgt tattttttgt ttttggtttt gttttttttt tggagggttg 3780 

atgaggtaat gtggttttgt tattggtttg agggggtggg ttttaatagt ttgaggtggg 384 0 

gtttttgggg gtttagtgtt atattatttg gttgtttagg tagtggtgta gagtgggtag 3900 

taggtaggtg gtgggtgttt agatggtttt tttttttttt tttgtttttt tagtttttgt 3960 

ttttttgttg ggaggttgtt tgttgagttt tgtgttagtg ttgaggtagt tttgttgtgt 4020 

tttattttgt tttgttgggt atttggaggg tagtgtgttg gaggttaagg ttgttttgta 4 080 

tggtttggtg ggtgagtgag tttgggttgt agtagttttg ttggtggtgt gtatggtaat 4140 

tttggagagg tgagtagtag ttttggtagt ggtggtagta gtggtaatga ttttttggtt 4200 

tgggtttatt gtgtttttgg gtagttggag tttgggggat tggggtgttg aggtgtgtat 4260 

atgtttgttt agttattttt aggatgtttt ttgtaatttt gatattggta agtgtttttg 4320 

gtgttttgtt tgagttttat gttgtagtta ggattgtagt gttgtttagg gaggtagggt 4380 

gagttttatt tttttttttt gttttaggag aggggtagat ggggttgggg tggagtggag 4 4 40 
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aaatttgatg tttttgggtg ggggtgttgg tatagttgag aggggaagat gttttgtaga 4 500 
g 4501 



<210> 53 
<211> 4501 
<212> DNA 

<213> Artificial Sequence 
<220> 



<223> chemically treated genomic DNA (Homo sapiens) 



<400> 53 

ttttgtaggg 

tttttatttt 

tgttttgttt 

ttaggagtgt 

tgtgtatgtt 

gagttaaggg 

agttgttgtg 

gtgtggggta 

ggtgtagtga 

agtaggagtt 

gttgtttgtt 

ttttgttttg 

ttggtttttt 

ggattgttta 

ggtgtgtttg 

ttgtttgtgt 

attaattaat 

ttagagattt 

gtttttttgg 

tttttggttt 

atatgataga 

ataaatatgg 

atgaatgtat 

tgggttggat 

gaagtgttat 

ggagagaggt 

tagaaagtag 

ttagtaaggg 

aggattttag 

tattattgat 

attatagttt 

tttttagatg 

tatttttttt 

agttgtttta 

tttgtttttt 

aatagaaata 

tagataagtg 

aatatttttg 

tttttatatt 

tttaattgtg 

tttattgttt 

gtttgggata 

gattggagag 

ttattttaag 

tttttgtgtt 

attaaattta 

atattttagt 

taagtattaa 

ttgaagtgtt 

tttttagttg 



tatttttttt 
gttttaattt 
ttttaagtag 
ttattgatgt 
ttggtgtttt 
gttattgttg 
tgtgttgttg 
attttggttt 
ggttgttttg 
ggaggagtaa 
ttgtgttgtt 
ggttgttggg 
aaaaaggggg 
gatttttata 
ggattggtgt 
tttggtttta 
atttatttat 
tgattgtgtt 
agagagtagg 
ttattttttg 
agattgtttt 
tttaggatgt 
agggtgattt 
atgattgggg 
ttttgttgag 
attaggtagg 
aaaggtaaga 
atttgggggt 
atgattagtt 
attttgattt 
ttataataat 
aggaattggt 
tattgttttt 
tttaattgta 
tttttttttt 
gggagaaatg 
atattgggat 
aaattttttt 
tttttgattt 
gtttaatttg 
tatggggtat 
tttagttata 
tatgggtgtg 
gatttaggtt 
ttatatgatt 
ttttggataa 
tttgtttaaa 
gtagataatt 
tttttttagt 
aaaagtaatg 



ttttagttat 

tgtttgtttt 

tgttgtagtt 

tggagttgta 

agttttttag 

ttgttgttgt 

gtggggttgt 

ttggtgtgtt 

gtgttggtgt 

gaggaggagg 

gtttgggtgg 

gtttgttttt 

tggggttggg 

gggaataatg 

ttgttgttgg 

tgtttatttg 

tttagtagga 

tggtggaatt 

tatagaggag 

ggatatggga 

ttgtgttttt 

tgggttaagt 

tttgtgatgt 

agggtttgtt 

aagtggataa 

gggaatagta 

ggaagtggtt 

gagttgattt 

ataatagatg 

tgttttgtat 

ttttgtgggt 

atagaaagat 

ttttatttga 

aatggttatt 

ttttgtttta 

taagtttagt 

agtagaggtt 

tttttttttg 

gtttttttta 

tagagatgtt 

gattttattg 

ttgtttttta 

gttaatagtt 

gaatgagggt 

tattttatag 

gtattttata 

gtgttgatat 

tttgttgaat 

agttatttaa 

aaattatttt 



gttagtgttt 

ttttttgggg 

ttggttgtag 

gaaggtgttt 

gttttagttg 

tgttgttggg 

tgtagtttga 

gttttttgag 

aggatttggt 

agaagttgtt 

ttgagtgata 

ttagattaat 

ggtaaggggt 

ttgttgtggg 

gtttttggag 

ggttattggg 

ttgtttttat 

agtgggggaa 

aaagatttaa 

agttatttgt 

ttagagtaaa 

aatataaagt 

tagggttatg 

ttttttgtga 

agataaggat 

agtgtaaaga 

ttttgtttat 

aaaattgtag 

attgtagata 

ttttaaaagt 

aggaaaagta 

gggatgattg 

agagagatat 

tgtagttggg 

ttttgttaga 

ttttttttta 

gaagaatttg 

agtattttag 

tttagtttta 

tttgtttttt 

tttttttaat 

gtttttttag 

gattgagttt 

atatgtggtg 

ttatgtggaa 

tgatagaggt 

tttttttaat 

tttaagtagt 

ttatgaaagt 

ttggttaatt 



ttgtttaagg 

tagaggaaag 

tgtggggttt 

tgggggtggt 

tttaggagta 

gttgttgttt 

gtttgtttgt 

tgtttggtgg 

gggtggtttt 

tgagtgtttg 

tagtgttggg 

ggtagagttg 

aatggggtgg 

tatgtgagtg 

tggagttttt 

tgtttttgat 

aggtgagggg 

tgttaattgt 

attttttttt 

tgtttgtagt 

tggggttttg 

ttttgttttt 

aagaaaataa 

tagtaaggga 

tagttttggg 

ttttgggtat 

ggttgataga 

taaaattagg 

attaatataa 

aggattttgt 

agtataagta 

gtggttagtt 

gtattttttt 

attttttatt 

aatgttataa 

gaattttttt 

tgagagatgg 

ttataggaaa 

aaaatttttt 

gatgtttttt 

tatagtagga 

aattaaatag 

tgagtagagt 

gaatttgaga 

ggttttagaa 

tttttttttt 

ggaaggtttt 

agttttttta 

ataagtataa 

tttttttatt 



gagtggggtt 

gggtggggta 

tgggtgagta 

tgatgagttt 

gtttttttaa 

ttgttgggtt 

gatgggatgg 

ttggtgaagg 

ttgtttgttt 

tttttgggga 

tattatttta 

ggttgttttt 

ggtgggttgg 

gtgttttttt 

ttaaattaga 

tggttatgtt 

tattttttta 

tttttttttt 

tggttatgat 

tatttattta 

gtggatattt 

aatagagttt 

agggtttttt 

gtaagttata 

gtttgaaaga 

gttttatttt 

agaatgattt 

ttattatttt 

attttattgt 

ttatttttat 

aggaatttgt 

gaatgttagt 

tttttatatt 

gtttggaata 

gtttatattt 

tatttttaag 

gggaaattag 

ttgtttttat 

tagtattgtt 

atattttgag 

ggttttagga 

gttttggagg 

gatttgttta 

gattttttag 

tttttttttt 

gtttggaata 

tagaaagtat 

tttgattttt 

ttttatttta 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
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agttggttta 

ttttttttat 

ttttatttta 

gttagggtta 

taataatatg 

aggttaatag 

-tattttgaga 

atatggtgaa 

<gtttgtagtt 

<gagtttgtag 

-ttgtttttaa 

tttgatagtt 

atttatttgg 

"ttttaggaaa 

-tgtaggaaga 

gaaaaataag 

•ttgtaaggtg 

-tgtatttgtt 

atagagaaat 

gagttaatta 

■tttttttttt 

atatgaaaat 

gatttgagat 

•ttgtttgttt 

•taggattttt 



tatagtgttt 

tttaaatttg 

aggaaaagaa 

ttttttttag 

taagaattgg 

taagaatgaa 

ggttaaggtg 

attttgtttg 

ttagttattt 

tgagttgaga 

aaaaaaaaaa 

aagaataatg 

tttgtttata 

ggtgagttta 

gaagttgtaa 

gtttagagaa 

tggtttatgt 

ttttagattt 

tttatttata 

gaagtaatat 

ttttaaatta 

tttgtttttg 

ttgtttttaa 

aggtgtttat 

tttgttttaa 



tgaagtttag 

agttagtttt 

atagtaaatt 

taggtattta 

ttatttaata 

gatgtaggtt 

ggtggattat 

tattaataat 

gggaggttga 

ttatgttatt 

aaaaaaaaaa 

atagagttat 

tatttattag 

tatttatttt 

aaaggatttt 

gtgaaggaat 

ttgtattgtg 

gtagatagat 

ttgattaaat 

aggtttgttt 

ttagttaatg 

ggaaatgaaa 

tgttgtagaa 

ttttgtgttt 

aaattttaag 



59/93 

tgaattttaa 

tttttgttta 

ttatgaattt 

ttagtttgga 

ttatttaata 

gggtgtggtg 

gaggttagga 

ataaaaaatt 

ggtaggagaa 

gtattttagt 

agaatgaaga 

atatttggga 

gatgatttgg 

ttttgtatta 

agaaattatt 

ttgtttattt 

ggtttggaaa 

ttgtttgagt 

aattttttat 

ttttgatagg 

tattttaaat 

agagagtaaa 

tagttgtgta 

attggatgaa 

attttatggg 



gagtttttta 

ttgtgtgaag 

ttgtgtaggg 

tgttatggtg 

agttaggtgg 

gtttatgttt 

gattgagatt 

agttaggtgt 

tggtgtgaat 

ttaggtgatg 

tgtaggtttt 

agaattgagt 

tatttttttt 

agttatagga 

tatttttgtt 

ttagggttta 

ttttagttat 

ttttgtatag 

tatgataata 

tttatttttt 

atattattat 

gtggaaataa 

tttgttttgg 

agatagaatt 

gaattttgta 



gttgggatgt 

gtagtttggt 

gagttttttt 

tttatgagtt 

ggtgaatttg 

gtaattttag 

attttggtta 

ggtggtgggt 

ttgggaggtg 

gagtgagatt 

tttgtttttt 

aagttttaag 

tttggaattt 

tgttagagtt 

ttaaatgtgg 

gttttttaag 

ttatagattt 

tgtttagttt 

attatttttt 

gtgtgtttat 

aaaaaaaagt 

aaaattaaaa 

ttaagttatt 

tagtggtatt 

ggataagtga 



3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4501 



<210> 54 
<211> 7928 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 54 

aatgttaagg 

ggatagtgtt 

tttatatgtg 

atttggggat 

atttatttta 

agggatattt 

•tgttttattt 

tgtgataggg 

ggatggtgtt 

tttgtatgtg 

atttgggggt 

atttattttg 

agggatattt 

tgttttattt 

tgtgataggg 

gggttgtgtt 

tttgtatgtg 

atttgggggt 

atttatttta 

agtgatattt 

tgttttattt 

tgtgataggg 

ggatggtgtt 

tttgtatgtg 

atttggggat 

atttatttta 



atatttgggg 

ttatttattt 

atagggatat 

ggtgttttat 

tatgtgatag 

ggggatgggg 

attttatatg 

atatttgggg 

ttatttattt 

atagggatat 

tttgtgttaa 

tatgtgatag 

ggggattgtg 

attttgtaag 

atatttgggg 

ttatttattt 

atagggatat 

tgtgttttat 

tatgtgatag 

ggggattgtg 

attttgaatg 

atatttgggg 

ttatttattt 

atagggatat 

agtgttttat 

tatgtgatag 



atagagtttt 

tgtatttgag 

ttggggatgg 

ttattttata 

agatatttgg 

ttttatttat 

tgatagggat 

atggtgtttt 

tatatgtgat 

gtggggatgg 

ttattttgta 

ggatatttgg 

ttttatttat 

tgatagggat 

gttgtgtttt 

tgtatgtgat 

ttgggggttg 

ttattttgta 

ggatatttgg 

ttttatttat 

tgatagggat 

atggtatttt 

tgtatgtgat 

ttgggggttt 

ttattttgta 

ggatatttgg 



atttatttta 

agggatattt 

tgttttattt 

tttgagaggg 

ggatagtgtt 

tttgtatgtg 

atttggggat 

atttatttta 

agggatattt 

tgttttattt 

tgtgataggg 

ggatagtgtt 

tttgaatgtg 

atttgggggt 

atttattttg 

agggatattt 

tgttttattt 

tgtgataggg 

ggatagtgtt 

tttatatgtg 

atttggggat 

atttatttta 

agggatatgt 

tgtgttaatt 

tgtgataggg 

ggattgtgtt 



tatgagatag 

gggggttgta 

attttatatg 

atatttaggg 

ttatttattt 

atagggatat 

ggtgttttat 

tatgtgatag 

ggggatggtg 

attttgtatg 

atatttgggg 

ttatttattt 

atagggatat 

tgtgttttat 

tatgtgatag 

gggggttgtg 

attttatatg 

atatttgggg 

ttatttattt 

atagggatat 

ggtgttttat 

tatgtgatag 

ggggatggtg 

attttgtatg 

atatttgggg 

ttatttattt 



ggatatttag 

atttatttat 

tgatagggat 

atggtgtttt 

tatatgtgat 

ttggggatgg 

ttattttata 

ggatatttgg 

ttttatttat 

tgatagggat 

atggtgtttt 

tatatgtgat 

ttggggatag 

ttattttgta 

ggatatttgg 

ttttatttat 

tgatagggat 

gttgtgtttt 

tatatgtgat 

ttgggggttg 

ttattttata 

ggatatttgg 

ttttatttat 

tgatagggat 

atggtgtttt 

tgaatgtgat 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
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agggatattt ggggatagtg ttttatttat tttatatggg atagggatat ttggggattg 1620 

tgttttattt attttgtatg tgatagggat atttggggat tgtgttttat ttattttgta 1680 

tgtgataggg atatttgggg attgtgtttt atttattttg tatgtgatag ggatatttgg 1740 

ggattgtgtt ttatttattt tgtatgtgat agggatattt gggggttgtg ttttatttat 1800 

tttgtatgtg atagggatat ttgggggttg tgttttattt attttgtatg tgatagggat 18 60 

atttgggggt tgtgttttat ttattttgta tgtgataggg atatttgggg atggtgtttt 1920 

atttattttg tatgggatag ggatatttgg ggattgtgtt ttatttattt tgtatgggat 1980 

agggatattt ggggatagtg ttttatttat tttatatgtg atagggatat ttggggattg 2040 

tgttttattt attttgtatg tgatagggat atttggggat agtgttttat ttattttata 2100 

tttgggaggg atatttaggg atggtgtttt atttatttta tatgtgatag ggatatttgg 2160 

ggttgtgttt tatttatttt atatttgaga gggatatttg gggatagtgt tttatttatt 2220 

ttatatttgg gagggatatt tagggatggt gttttattta ttttatatgt gatagggata 2280 

tttggggatt gtgttttatt tattttgtat gtgataggga tatttgggga tagtgtttta 2340 

■H--l-a-t--h-H-rr-h at-rrrrn^i ■h;=jrrrr rt^^ rtnrt rt^i-i- ^i- ni-^-i- "h ?» 1- 1" t a 1" I" 1" t ahatatnata 2400 

gggatatttg gggatggtgt tttatttatt ttatatttga gagggatatt tggggatagt 24 60 

gttttattta ttttatatgt gatagggata tttggggatt gtgttttatt tattttgtat 2520 

gtgataggga tatttgggga tagtgtttta tttattttgt atgggatagg gatatttggg 2580 

ggttatattt taattatgtt gtatgggata gggatatttg ggggttgtgt tttatttatt 2640 

ttatatgtga tagggatatt tgggggtaat gttttattta ttttgtatgt gatagggata 2700 

tttggggatt atgttttatt ttttgtataa gttaggggta gattgtgatt ttatttgaag 2760 

ttagagaata gtaatgatag gtagagtttt gattagagaa tttaaatttt ttttaatgaa 2820 

ggaagttgga gtataaaaag taaaattggg ttgtatgatg tttatttgat ttggtgtggt 2880 

ttatttgagt tgtagtaggt gtgaggtagt tgttgtttga tgggtaggga tttttagtta 2940 

tgtaagatgt agtattttaa gtaatttgtt gtaaatattg ttgagttagt aattttgtat 3000 

tgtatataga aaatggtgtt aggagtgtta attttatgtt atatgatttt tgttattata 3060 

aaaagaaaaa aagaaaaaaa agagttttaa gaaggttatt ttttttgttt gtatggttgg 3120 

aagttttata tgttttggga gtttgtgggg agggggtgaa attgggattt tttttagttg 3180 

ttatggtagg gtttgggagt attgggagtt aaaagggggt tggagtggag gttttttaat 3240 

attaaattta gaaaaatagg gtggggatat ggtagggttt agtagtatta ttttttgaat 3300 

atttataaat attgtttttt ttttagtagg tggagttatt tgttgttttt tgtttttatg 3360 

tggttttttt tatatttaaa gatgggatta ggatttgtgt tggagaatag ttttattttt 3420 

ttttttttat tttgttttgg tataattaat gaatattttt tttttttaaa gatagagttt 3480 

tatttttgtt gtttaggttg gagtataatg gtataatttt agtttattgt agtttttgtt 3540 

ttttgggttt aagtgatttt tttgttttag ttttttaagt agttgggatt ataggtatat 3600 

attattatgt ttagttaatt tttgtatttt tagtatagat agggttttat tatgttggtt 3660 

aggttggttt taaatttttg attttaggtg atttatttgt tttagttttt taaagtgttg 3720 

ggattattgg tgtgagttat tgtatttggt tgttaatata taattaaatt ttaaatataa 37 80 

atttgtatat tggttgatta tgtgtatttg taaaattttt attttttatt tttaggaaga 3840 

gggggttttt gtttttattt tttattttta tttttgaaat tgtgaagagg attataggta 3900 

atttgtaggt atttttgtta gagtgtttgt gtttttagat attttttttt attgttggta 3960 

atttggtttt attgttgtgt ttagtttttt ttgtttattg ttttggtttt ggtgtttgga 4020 

aattgtgtgt ttattaaaat gtgaaggtga attttgtaag tttatgtaaa ttggatagga 4080 

gggagagtag aggtagagat tattgtgttt atttgatgtt ttgagtgaaa agttatgtgt 4140 

gtttatgtga tgatggagat aggaggatta gggttttgtt tgtttttttt tttgagtttt 4200 

tattgtattt agttttgggg tttgggtttt tgatggttat tattttttta tttgggtttt 4260 

tgtgtagtta agtgtagttt tgtatgttta ttttttatgt tagtttttgt agtgagagtt 4320 

tggtatgttt ttttagggag atgaattttt tggtgttttt gaggaagtgg tgtttgttgt 4380 

gtttggagtt ttagaggttt gggggtatta gttggtgtag gtaggtttgt atgaagttgt 44 40 

atatttgtta ggggttgttg tgttggtgga gtagttgtat taggtgatgg gggtttgtgt 4500 

tttttttttt gggggttgtt atagagtttt ggggtttttt ttgggtatag atattggttg 4560 

ttggggtgat tgtagtttgt agtgggtagt gtgttttgag gagtattttg taggggtatt 4620 

gtgtgtggtt tttaagtagt tttagaaata ggggttgtat ttgttagtag tgttggggta 4 680 

ggtggggtaa tttgtgggga gtttttggta tttagggttt ggaatttaga aagatggttt 47 40 

ttatgagttt ttgagtgtta gttaggttgg gttttagaga gttgagtagg aaggagggtt 4800 

gtagttgttt tttgttgttt gaggagtaga ggaagtgttt ggttttggtg tatattgggg 4860 

gataaggtgt gttttaggga tgtggtggtt gtgatgtgga tggggggttt gtgtggtgtt 4 920 

ggtggtttat ggatgggtgg gagtggtgtg tgttagagag tgtatttttt aaagaggtgg 4 980 

tttttttggt gggtttggta ggtgatatta tatagaaatt atggttattt ggtttatgtg 5040 

ttttgtttgg gtgggtttag gatttttgtt taatgggtgt ttgttttggt ttaggggtag 5100 

tgttatgttt gggttttttg ggtaatggta gattttggtt ggtattgttt ttgtgttttt 5160 

ttgtatttgg ggttggtagg tttaggggga ttttggtttt tttgatgtta tggttttagg 5220 

tttgtttgta ttttagatgt ttttggggtt tattagtgtg tggtgggggt tgggtttgag 5280 

tggtagtgtt gagttggtat agtggtggtt tgtatatttg gtaggtgtag ttgggagtta 5340 



BNSDOCID: -cWO__20050498eiA2_l_> 



wo 2005/049861 



PCT/EP2004/012740 



ttagtataaa 

gtagtagtag 

agttgtgtat 

tgaagttgaa 

ttattagttt 

ttttgtatgt 

gaggtttatt 

tattaggtat 

ttagttttgg 

gttgtgtagt 

tggggttagg 

aggagagggt 

gttggggatt 

aggtgaaggg 

ttttgggtgt 

gttttgggtg 

tagggtgtag 

ggggtaattt 

tttttggttg 

ttgggttttg 

gttggggatg 

gtttttttgt 

tgtaggtttt 

tatttattgg 

ttgtgtattg 

tttggtagat 

ggggtttagg 

•ttagtagtag 

taggatagtt 

gggtgagaaa 

atattgaaat 

ggaggaaatt 

tgttatgttt 

ttagaaattt 

tgttattagg 

-batattggtt 

agaaatggaa 

ttttttggta 

gttagtgtgt 

"tgttttaata 

ggtgagtttt 

ggtggtttat 

ttagaagttt 

•taaaaata 



gagtgtgtag 

tttttatgtt 

gttggtggtg 

ggttagtatg 

ttttaggtag 

tgttggtttt 

tggtggaagg 

tgggttatta 

ggttttaggt 

agggagtgta 

gttttttatg 

ggggttgtgg 

tgggaggggt 

gtaggatggg 

ttgtgtttgt 

gatttggggg 

ggatgttagt 

gagggagggg 

ttggtttgat 

ggtattatga 

aatttgagga 

aatatttttt 

taggtggtga 

ggtggttttg 

ggtgttttat 

gaggttaata 

tatttggttt 

aagttatatg 

gaggattttt 

tttttgggtt 

gttaataaat 

gttttattta 

gttggaggtt 

ttttagtgat 

gtaaaggggt 

ttttgtagag 

gtagaagatt 

tttaatgaag 

ttttgaaaag 

ataataaaaa 

ttattttaga 

atttgtaatt 

gagattagtt 



tgtgttagta 
ttgttttttt 
aaggttttgg 
ttttttgtgt 
gatatttgtg 
ttttggttgt 
agggggtggt 
gtgtgtggaa 
gttgtatgaa 
tggtttggta 
tgtgtagtag 
aaaggaaggg 
tgggatgggg 
tgtttgggtt 
gaatttattg 
tttgggttgt 
gagggtttta 
ttatgatgtg 
ttggagattt 
atgttggatg 
tgtattgttt 
tgtgatttgg 
ggggttttta 
ttgagaaagg 
attagttata 
tttggttata 
taagttttgg 
gttattggtt 
taggaattta 
ttttgaggtt 
gtaattttaa 
tggagttagt 
agttttgttt 
ttttaagttt 
ggtttggaaa 
aagttaatat 
atgttggagt 
attgttgata 
ttgatgatgt 
aattttatta 
tttagatgtt 
ttagtatttt 
tggttaatat 



61/93 

ggtgaattag 
gtagtgtgtt 
gggggttttt 
tgtgtttgta 
ggggaagtgt 
ttttaatttt 
ggggggtggt 
agttgttggg 
tgtggttagt 
gtggggagtg 
gatgtagtgt 
gaggggttgg 
tggggtttgt 
tttagttttt 
ggagtttggt 
gtttttttgt 
gtggagagag 
gaggttttgg 
agggttgttt 
tgaaggggag 
tttggatggg 
gttttttgat 
ttatgagtaa 
gtgggaaatg 
atggttttga 
ttttgtttgt 
attgtagagt 
ttttttagat 
gattttgggt 
ttgtagggat 
atgtaatttt 
atttgaatag 
tgtaaatatt 
ttttaaaggg 
atttgtttta 
agaaaatata 
aattaatatt 
tttagaagat 
tttagttatt 
ttggtttaaa 
tttaaataga 
aggaggtaga 
ggtgaatttt 



tatgttgttg 
ggttattgtg 
gtgggttttg 
tagtttttgt 
tttgagttgt 
agttggatgt 
tgtgtgtttt 
tttttgtgtt 
ggtagtattt 
tgtggtattg 
tgtttgaaat 
gagggtttgg 
gtggaggagg 
ttgttatgtg 
ttggttttga 
ttgtgtgttg 
gttgaattgg 
gaataggtgt 
ttaggtttgg 
gatggaggtg 
tatgtgggat 
ataggtttgt 
attattttaa 
gagttaggtg 
ttttgggttt 
atagggtgga 
taggaggttt 
ttggggtttt 
tgtttaagtt 
gttgtagttg 
ttttattttt 
gttttgtatt 
taggattata 
ttgtgtttgt 
ataaaagtta 
attttaaaag 
atgtgtatgg 
attttagtat 
atagtgtaaa 
atattataat 
gtaaattttg 
ggtaggtgga 
atttttattt 



tttatgtggt 

ttgggtaggt 
tttagtagtg 
agtatttggg 
ttgtgttgtt 
tgattttggg 
agggtatgta 
gtattagttg 
tgtggtagtg 
tgggggtggt 
ttgtgttgtg 
agggggttgg 
tggagttgga 
ggaagtgtgg 
tagtgtagtt 
tttgtgtttt 
tttaggttgt 
gtgtggtgat 
atgtggggtg 
tgtagatgtg 
tttttggagt 
tatttttttt 
atttgttaat 
tttttgttgg 
tggtattttg 
gggtaatttt 
gatttttagt 
ggtataattg 
tggatttaag 
aggttggtaa 
agaaattgtt 
ttttttgggt 
ggttgttttt 
gaattgtttt 
agttgtagtt 
agggaagaga 
tgaggaaatg 
tatgggtgta 
atattaagag 
atttgagtgg 
agttgggtat 
ttatttgagg 
ttgtttttat 



5400 

5460 

5520 

5580 

5640 

5700 

5760 

5820 

5880 

5940 

6000 

6060 

6120 

6180 
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6780 
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<211> 7928 
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<213> Artificial Sequence 



<220> 

<223> chemic 



ally treated genomic DNA {Homo sapiens) 



<400> 55 

tatttttagt 
atttttgatt 
gagttattat 
agtttatttt 
ttagaatatt 
atattaattg 
ttgggaggtg 
ttattttttt 



agagatgggg 
ttagatgatt 
gtttagttta 
atttaagtgt 
tttgatgttt 
tatttataat 
tttttttgtt 
tttttttttt 



gtgggggtgg 
tatttgtttt 
gaatttattt 
tgtggtgttt 
tatattgtga 
attggggtgt 
atgtatatgg 
tttaaaattg 



ggtttattat 
tgttttttaa 
tgtttagaaa 
taagttaatg 
tgattaagat 
tttttgggta 
tgttaattat 
tgttttttat 



gttggttagg 
agtgttggga 
tatttgggtt 
atagaatttt 
attattagtt 
ttagtgattt 
tttagtataa 
gttggttttt 



ttggttttga 
ttataggtgt 
tgaggtagga 
tttattgttg 
ttttaaagat 
ttattgaatg 
ttttttgttt 
ttgtagagaa 



60 
120 
180 
240 
300 
360 
420 
480 
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ttagtgtaag ttataattta atttttgttg gaataaattt tttaaattgt ttttttgttt 540 

tagtggtaga gataatttat aaatatagtt ttttaaaaag gtttagggat tattaagggg 600 

atttttagaa gagtgatttg taattttaag tatttataag atgaggttaa tttttagtga 660 

gtgtgatagt ttagggaggg tgtgaggttt gtttaaatgt tagttttata aataaagtaa 720 

ttttttttgg tagtttttga aagtaggaaa ggttatattt aaggttgtgt ttgttagtat 780 

tttagtgttt gttgatttta gttatagtat ttttgtaagg ttttgggaga tttagaagtt 840 

ttttgttttt tagatttaaa tttgagtaat ttggagtttg gatttttggg aagtttttag 900 

ttgttttgtg gttgtgttgg ggttttaggt ttggagggga ttagtggttg tgtggttttt 960 

attgttgggt tggaagttgg gttttttagt tttgtagttt gaggtttgga gttaggtgtt 1020 

tggattttga ggttgttttt tattttgtgt gggtgggatg tgattagatg ttggttttat 1080 

ttgttagata gagtgttggg gtttagggtt aaggttgttg tggttggtgt gaggtgtttg 1140 

gtgtgtggtt agtaggagtg tttggtttta ttttttattt ttttttgatg ggattgtttt 1200 

ggtgggtgat taatagattt ggggtggttt gtttatggtg gggatttttt gttgtttgag 1260 

aatttgtaaa gagaaatgat gggtttgtgt taaggagttt aagttgtggg gaagtgttgt 1320 

agggaggtat tttgggaggt tttgtgtgtt tgtttaggga gtaatgtgtt tttgggtttg 1380 

tttttagttg tgtttatgtg tttttgtttt tttttttatg tttggtattt gtggtgtttg 1440 

gagtttgatg ttttgtgttt ggatttggag gtagttttgg gtttttggat taggttagtg 1500 

gttaaagggt tgttgtatgt atttgttttt agggttttta tattatggtt ttttttttgg 1560 

gttattttat agtttaggtt gatttgattt ttttttgttg gggtttttgt tggtgttttt 162 0 

gtattttggg agtgtgagtg gtgtgtgggt ggggaagtgt ggtttagatt tttgggtttg 1680 

tttggagtag ttgtgttgtt ggggttaggt tgggttttta gtggatttgt gggtatagat 1740 

gtttaggatt gtgtttttta tgtggtggag ggattgggga tttgggtatt tgttttgttt 1800 

ttttattttt tagttttgtt ttttttgtgt ggattttgtt ttgttttgat tttttttggg 1860 

tttttggttt agtttttttt gggttttttt agtttttttt tttttttttt gtggttttgt 1920 

tttttttttg tggtgtgagt tttaggtagt gttgtgtttt gttgtgtatg tgggaagttt 1980 

tggttttggt tatttttgtg atgttgtgtg ttttttgttg ttgagttgtg tgttttttgt 2040 

tgtgtagtta ttattgtgag gtgttgttgt tggttatgtt tgtgtggtgt ttggggtttt 2100 

agggttggtg gttggtgtag tgtggggatt tggtggtttt ttgtgtgttg gtggtttagt 2160 

gtttggtgtg tgtgttttgg gatgtatggt tgttttttgt tgtttttttt ttttgttagg 2220 

tgggtttttt tggggttggt gtttggttgg ggttgagggt ggttgggggg aattagtgat 2280 

atgtggagag tagtgtaggt gatttagggt gttttttttg taggtgtttt gtttgaagga 2340 

gttggtggtt tgagtgttgt agaggttgtg tgagtgtggt gtgaagaatg tgttggtttt 2400 

tggttttgtg ttgttggatg gggtttgtgg gggttttttt gaggttttta ttattagtgt 24 60 

gtgtagttat ttgtttaata tggtgattga tgtattgtgg gggagtgggg tgtgggggtt 2520 

gttgttgtgt tgtgtgggtg atgatgtgtt ggtttatttg ttggtatgtt gtgtgttttt 2580 

tgtgttggtg gtttttagtt gtgtttatta ggtgtgtggg ttgttgttgt attagtttgg 2 64 0 

tgttgttatt taggtttggt ttttgttata tgttagtgga ttttgaaggt gtttgggatg 2700 

tgaatgggtt tggaattata gtgttaggga ggttggggtt tttttgggtt tgttagtttt 27 60 

gggtgtgagg aggtgtgggg gtagtgttag ttgaagtttg ttgttgttta agaggtttag 2820 

gtgtggtgtt gtttttgagt tggagtggat gtttgttggg taggggtttt gggtttattt 2880 

gggtaggatg tgtggattga gtgattgtgg tttttgtgtg gtgttatttg ttagatttgt 2940 

tgaagaagtt atttttttgg agggtgtgtt ttttggtatg tgttattttt atttatttgt 3000 

gggttgttag tattatgtgg gttttttatt tatattgtgg ttattatgtt tttgggatat 3060 

gttttgtttt ttggtgtatg ttgagattaa gtattttttt tattttttag gtgataagga 3120 

gtagttgtgg tttttttttt tatttagttt tttgaggttt agtttgattg gtgtttggag 3180 

gtttgtggag attatttttt tgggttttag gttttggatg ttagggattt tttgtaggtt 3240 

gttttgtttg ttttagtgtt attggtaaat gtggtttttg tttttggagt tgtttgggaa 3300 

ttatgtgtag tgtttttatg gggtgttttt taagatgtat tgtttgttgt gagttgtggt 33 60 

tattttagta gttggtgttt gtgtttggga gaagttttag ggttttgtgg tggtttttga 3420 

ggaggaggat atagattttt gttgtttggt gtagttgttt tgttagtata gtagtttttg 3480 

gtaggtgtat ggttttgtgt gggtttgttt gtgttggttg gtgtttttag gtttttgggg 3540 
ttttaggtat aatgaatgtt gtttttttag gaatattaag aagtttattt ttttggggaa 3600 
gtatgttaag tttttgttgt aggagttgat gtggaagatg agtgtgtggg attgtgtttg 3660 
gttgtgtagg agtttaggtg aggaggtggt ggttgttgag ggtttaggtt ttagagttga 3720 
atgtagtagg ggtttagaaa agggggtagg tagagttttg gtttttttgt ttttattgtt 3780 
atgtgggtat atgtggtttt ttgtttagga tgttgagtgg atatggtgat ttttgttttt 3840 
gttttttttt ttgtttagtt tgtataaatt tatgaggttt atttttatgt tttgatggat 3900 
atgtggtttt taggtgttga ggttagagta gtgaatagag gaggttgggt gtggtagtgg 3960 
agttgggttg ttggtaatgg ggagaagtgt ttggaagtat agatgttttg gtgagggtgt 4020 
ttgtaggtta tttataattt tttttgtaat tttaagggtg ggaatgagag gtggggatga 4080 
gaattttttt tttttggggg tgggaggtaa gggttttgta ggtgtatgtg gttagttaat 4140 
atgtaggttt gtgtttaaga tttaattgtg tgttgatggt taggtgtggt ggtttatgtt 4200 
ggtaatttta gtattttggg aagttgaggt aggtggatta tttgaggtta ggagtttgag 4260 
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attagtttga 
atggtggtgt 
atttaggagg 
taagagtgaa 



agagggaggg 
gagggttata 
ttgtgggtgt 
gatttgatgt 
tattgtggta 
taagattttt 
ttttttttta 
tgtgtatagt 
gttttgtgtg 
ttaggtggat 
tagttttttt 
ttttttgatt 
tttttgggtg 
atgtgtaggg 
gtgtggtttt 
tttgttatgt 
agtgaggtat 
ggtgtttttg 
agggtgagtg 
tttttgggtg 
aggtgtaggg 
gtgtggtttt 
tttttaggta 
gtgaggtgtg 
gtgtttttgt 
gggtgagtga 
ttttgggtgt 
tgtgtagggt 
tgtggttttt 
ttgttatgtg 
gtgaggtatg 
gtgtttttgt 
gggtgagtga 
ttttgggtgt 
tgtgtagggt 
tgttgttttt 
ttgttatgtg 
gtgaggtatg 
gtgttattgt 
gggtgagtga 
ttttgggtgt 
tgtgtagggt 
tgtggttttt 
ttgttatgtg 
gtgaggtatt 
gtgtttttgt 
gggtgagtga 
ttttgggtgt 
tgtgtagggt 
tgttgttttt 
ttgttatgtg 
gtgaggtgtt 
gtgtttttgt 
gggtgagtga 
ttttgggtgt 
tgtgtagggt 
tgttgttttt 
ttggtgtt 



ttaatatggt 
gtgtttgtaa 
tggaggttgt 
attttgtttt 
agataagatt 
tgggagtaga 
ttaggggatg 
tgaggaattt 
gttagaagaa 
ggttatgtag 
tggtggtaaa 
gtagaattgt 
attggaagtt 
tatgttgagt 
tgttgaggag 
ttagatgagg 
tttttgttat 
tgagtgaggt 
tgggtgtttt 
gtagggtgag 
tgtttttggg 
ttatgtgtag 
aggtgttgtt 
tttttgttat 
tgagtgaggt 
aggtgttttt 
tagggtgagt 
gtttttaggt 
tttgtgtagg 
ggtgttgttt 
ttttgttatg 
gagtgaggtg 

gggtgttttt 

tagggtgagt 
gtttttgggt 
tatgtttagg 
ggtattgttt 
ttttgttatg 
gagtgaggtg 
gggtgttttt 
tagggtgagt 
gtttttgggt 
tatgtgtagg 
ggtgtggttt 
ttttgttatg 
gagtgaggtg 
gggtgttttt 
tagggtgagt 
gtttttgggt 
tatgtgtagg 
ggtgttgttt 
ttttgttatg 
gagtgaggtg 
gggtgttttt 
tagggtgagt 
gtttttgggt 
tatgtgtagg 
ggtgttgttt 
ttttgttatg 
gagtgagttg 
gggtgttttt 



gaaattttat 
ttttagttat 
agtgagttga 
taaaaaaaaa 
gttttttagt 
ggatagtaga 
gtgttgttgg 
ttgttttagt 
gttttgattt 
ataaggaggg 
agttatataa 
taatttggtg 
tttatttatt 



tagataagtg 
agtttgagtt 
ttataatttg 
gtgtagggtg 
gtggtttttg 
tgttttgtgt 
tgaggtgtgg 
tgtttttttt 
ggtgagtgag 
tttgggtgtt 
gtgtagggtg 
gttgtttttg 
gttatgtgta 
gaggtattgt 
gtttttgtta 
gtgagtgagg 
ttgggtgttt 
tgtagggtga 
tggtttttgg 
gttatgtgta 
gaggtgtggt 
gtttttgttt 
gtgagtgagg 
ttgggtgttt 
tgtagggtga 
ttgtttttgt 
gttatgtgta 
gaggtgttgt 
gtttttgtta 
gtgagtgagg 
ttgggtgttt 
tgtagggtga 
tggtttttgg 
gttatgtgta 
gaggtgtggt 
gtttttgtta 
gtgaatgagg 
ttgggtgttt 
tgtagggtga 
ttgtttttgg 
gttatgtgta 
gaggtgttgt 
gtttttgtta 
gtgagtgagg 
ttgggtgttt 
tgtagggtga 
tggtttttgg 
gttttgtgta 



ttgtattaaa 
ttgggaggtt 
gattgtgtta 
aagtgtttgt 
atagattttg 
tggttttatt 
gttttgttgt 
ttttttttgg 
tatttttttt 
tgattttttt 
tatgagattg 
gtgtttatag 
gaatggtagt 
ttatgtaatt 
ttttgattag 
tttttggttt 
agtgaggtgt 
ggtgtttttg 
agggtgagtg 
tttttgggtg 
aggtgtaggg 
gtgtggtttt 
tttgttatgt 
agtgaggtat 
ggtgtttttt 
gggtgagtga 
ttttgggtgt 
tgtgtagggt 
tgtggttttt 
ttgttatgtg 
gtgaggtgtg 
gtgtttttgt 
gggtgagtga 
ttttgggtgt 
tgtgtagggt 
tgtggttttt 
ttgttatgtg 
ttgatgtgag 
gtgtttttgt 
gggtgagtga 
ttttgggtgt 
tgtgtagggt 
tattgttttt 
ttgttatgtg 
gtgaggtgtg 
gtgtttttgt 
gggtgagtga 
ttttgggtgt 
tgtttagggt 
tattgttttt 
ttgttatgtg 
gtgaggtgtt 
gtgtttttgt 
gggtgagtga 
ttttgggtgt 
tgtgtagggt 
tattgttttt 
tttttaggtg 
gtgaggtgtt 
gtgttttttt 
gggtgagtga 



aatataaaaa 
gaggtaggag 
ttgtatttta 
tgattgtgtt 
gttttatttt 
tgttgaggaa 
gtttttattt 
tttttagtgt 
ttataaattt 
ggggtttttt 
gtatttttaa 
taggttgttt 
tgttttatat 
tagttttgtt 
gattttgttt 
atgtagggag 
tgtttttagg 
ttttgtgtag 
aggtattgtt 
tttttgttat 
tgagtgaggt 
tgggtgtttt 
gtagggtgag 
tgtttttggg 
ttaggtgtag 
ggtattgttt 
ttttgttatg 
gagtgaggta 
aggtgttttt 
tagggtgagt 
gtttttgggt 
tatgtgtagg 
ggtgtggttt 
ttttgttatg 
gagtgaggta 
gggtgttttt 
tagggtgagt 
gtttttgggt 
tatgtgtagg 
ggtgttgttt 
ttttgttatg 
gagtgaggtg 
gggtgttttt 
tagggtgagt 
gtttttgggt 
tatgtgtagg 
ggtatggttt 
ttttgttatt 
gagtgaggtg 
gggtgttttt 
tagggtgatt 
gtttttgtgt 
tatgtgtagg 
ggtgttgttt 
ttttgttatg 
gagtgaggtt 
gggtgttttt 
tagggtgagt 
gtttttgggt 
taggtgtagg 
ggttttgttt 



ttagttgggt 
aattatttga 
gtttgggtga 
aggatagggt 
taggtatgaa 
gggatagtgt 
tgtttttttg 
ttttaggttt 
ttaagatatg 
tttttttttt 
tattgttttt 
gaaatgttgt 
ttgttgtggt 
ttttgtgttt 
gttattgttg 
tgaggtgtgg 
tgtttttgtt 
tgtgattgag 
tttgggtgtt 
gtgtagggtg 
gttgtttttg 
tgttttgtgt 
tgaggtgtgg 
tgtttttttt 
ggtgagtgag 
ttgggtgttt 
tgtagggtga 
ttgtttttgg 
gttttgtgta 
gaggtatggt 
gtttttgtta 
gtgagtgagg 
ttgggtgttt 
tgtagggtga 
ttgtttttgg 
gttatgtgta 
gaggtgttgt 
gtttttgtta 
gtgagtgagg 
ttgggtgttt 
tttagggtga 
tggtttttgg 
gttatgtgta 
gaggtgtggt 
gtttttgtta 
gtgagtgagg 
ttgggtgttt 
tgtagggtga 
tggtttttgg 
gttatgtgta 
gatgtgaggt 
gtttttgtta 
gtgagtgagg 
ttgggtgttt 
tgtagggtga 
ttgtttttgg 
gttatgtgta 
gaggtgttat 
gtttttgtta 
gtgagtgagg 
ttaggtgttt 



4320 

4380 

4440 

4500 
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4620 
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4800 
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5400 

5460 

5520 

5580 

5640 

5700 

5760 

5820 

5880 

5940 

6000 

6060 

6120 

6180 

6240 

6300 

6360 

6420 

6480 

6540 

6600 

6660 

6720 

6780 

6840 

6900 

6960 

7020 

7080 

7140 

7200 

7260 

7320 

7380 

7440 

7500 

7560 

7620 

7680 

7740 

7800 

7860 

7920 

7928 
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<210> 56 

<211> 25 

<212> DNA 

<213> Homo Sapiens 

<400> 56 

tttgttactg tggtagatat actac 

<210> 57 

<211> 24 

<212> DNA 

<213> Homo Sapiens 

<400> 57 

gaaaaataaa ctgtaaatca tatt 

<210> 58 
<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> chemically treated genomic DNA 
<400> 58 

aattttaggt tagagggtta tcgcgt 

<210> 59 

<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA 
<400> 59 

tccccaaaac gaaactaacg ac 

<210> 60 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA 
<400> 60 

cgcccacccg acctcgcat 

<210> 61 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA 
<400> 61 
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25 
24 

(Homo sapiens) 

26 

(Homo sapiens) 

22 

(Homo sapiens) 

19 

(Homo sapiens) 
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aatttcgttc gttttgtgcg t 

<210> 62 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 62 

ctacccgtac cgaacgatcc 

<210> 63 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 63 

aacgcaaaac gcgcccgaca 

<210> 64 

<211> 5888 

<212> DNA 

<213> Homo Sapiens 

<400> 64 



21 



20 



20 



60 
120 
180 
240 
300 



acactctgcg cagctccagt gctagcatct ttaacaataa tcgtgtatct attttttttt 
aaaccgccgt tcagttcttc gtttttttag ttttgttgtt tttgtttgtt tgttttattt 
ttaaactgcc cttaagtata gctggtacaa ctcgggagga gaatgcgcga gacttgggcg 
gcgtgggagg ggtgcctcaa atttgataca ggcttgttgt gatgacagac caggtcaggc 
agaacttctg cccttcccgc tactggcacc ccaagcaggg atgcactggg atgcgtggca 
qgggcgggat ctcctgggag cgtctcagcc cagcagggag tggggaagca agagggaagg ^bU 
cttaccttcc tcggtggctg gcaggaggtg gtcgctgcta gcgaggggga tgcaaaggtc 420 
gttgtcctgg gggaaacggt cgcactcaag catgtcgggc caggggaagc cgaaggcgga 
catgaccggg gcgcagcggt ccttcacctg cacgcagagc gagtggcatg gctggatggt 
ctcgtctagg tcatcgaggc agacgggggc gaagagcgag cacaggaact tcttggtgtc 
cgggtggcac tgcttcatga ccagcgggat ccaagcgccg gcctgctcca gcacctcctt 
catggtctcg tggcccagca ggttgggcag ccgcatgttc tggtattcga tgccgtggca 
cagctgcagg ttggcaggga tgggcttgca attgctgcgc ttgtaggaga agtcgggctg 
gccaaagagg aagagcccgc gcgccgagcc caggcagcag tgcgaggcga ggaagagcag 
cagcagcgag ccagggccct gcagcatcgt gggcgcgcga ccccgagggg gcagagggag 
cggagccggg gaagggcgag gcggccggag ttcgagcttg tcccgggccc gctctcttcg 
ctgggtgcga ctcggggccc cgaaaagctg gcagccggcg gctggggcgc ggagaagcgg 
gacaccggga ggacagcgcg ggcgaggcgc tgcaagcccg cgcgcagctc cggggggctc 
cgacccgggg gagcagaatg agccgttgct ggggcacagc cagagttttc ttggcctttt 
ttatgcaaat ctggagggtg gggggagcaa gggaggagcc aatgaagggt aatccgagga 
gggctggtca ctactttctg ggtctggttt tgcgttgaga atgcccctca cgcgcttgct 
ggaagggaat tctggctgcg ccccctcccc tagatgccgc cgctcgcccg ccctaggatt 
tctttaaaca acaaacagag aagcctggcc gctgcgcccc cacagtgagc gagcagggcg 
cgggctgcgg gagtgggggg cacgcagggc accccgcgag cggcctcgcg accaggtact 
ggcgggaacg cgcctagccc cgcgtgccgc cggggcccgg gcttgttttg ccccagtccg 
aagtttctgc tgggttgcca ggcatgagtg ggagagggtg tgtgtgtgtg tgtgtgtgtg 
tgtgtgtgtg tgtgtgtgtg tgttgggggg ctgcgtccct ggtagccgcg tgtgccctgt 
gatggagccc gggacctgcc cgcccgaggc cgcctcggcg aacttcgttt tccctcgaat 
ctccagccac cgttcagcag cctgtcggtg tgctccccaa tgccgtaaaa aaatcagaat 



420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
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tataaatata 
ttgt-tattct 
aaga^tctca 
ttct-taaatg 
cccttgcagc 
gact<ggtggc 
agaggaagga 
gtaccagggg 
tgct ctcgtg 
gggt <gggctc 
ctcc-tcagcc 
aagt-bctttc 
tcacaggctc 
cggo cccag 
taat gaatga 
ggaaaatcgt 
gccc agcttc 
tccc caaatt 
ccct "tcccaa 
gaaa^agcta 
ataagggccc 
atccccaacg 
aggagcccga 
tggcggcccc 
tgcc^gccagg 
acct ctggcc 
ccggaaccca 
cctoaagtcg 
tggggaacag 
atga.gcagcg 
cctgggatgc 
tctgctgcca 
ccaccaaagg 
taaggcacgg 
ccgggcatct 
cacacacaga 
tcccgtatcc 
gaa<gaagctt 
gttt aaacct 
agattctgtc 
cccaccccca 
aagcgagaag 
ctcccggatg 
agta.acgaac 
aggtgaagtg 
ccgcgttgcc 
cccogggtcc 
gccatctggg 
tcctttacgc 
ggatgacctc 
cctQcagctg 
cacc-tccgtg 
cgag-accaga 
agaacaaaca 
aagQ-gtctgg 
ccascgcgga 
cggoggagac 
cct-tctcgcc 
caa"fcctggtc 
caaccaagta 
ccaaaatgat 
gttcttcccc 
ttt-tgtacta 



ttcgtatgag 
gttggagtga 
ccagtcacac 
aatggcatga 
tgtgcgctct 
cggcacaaaa 
gtcctgccta 
gcaccatgct 
gagcctggga 
cttttgccta 
gctgtctccg 
atatgtaagg 
agaccccggc 

^K^V^WUM^ w w «-»• 

atgggtggca 
catctggaga 
cgggtgctct 
ggttcagggc 
cataaactac 
ataaagagcg 
tctcgctttc 
ccctccgctg 
agctggtctg 
cgcgctccgc 
aggtgctggg 
agcttgtttg 
cgccacttag 
ctctccccac 
ggcaataacc 
cagggatggg 
tcacacgtgg 
gttgacctca 
cttttatttg 
aaaatctatt 
tgcttaaagg 
atgaacatca 
tgggtttggc 
gaggcacaaa 
gtgctggcta 
ctgtcaggga 
ctctcaagta 
aacgatgcgt 
atcattttgc 
cgggccacac 
actaccgggc 
gcctggcttt 
gtgcacccag 
ggcgccattt 
tgagatccct 
attccttcgc 
gctgggccgc 
tacgcttctg 
gtctgcgtct 
gtttgccaac 
gccccagatg 
gctcagcgcc 
gcagaaggcg 
ctgagggatt 
tgtgggttca 
cagcgaagtt 
aaaaacaagt 
accccatgag 
tgcttctctc 



cagaacttta 
gtgcctagga 
aggactgccc 
ctcaatactc 
ggaaagctgg 
gacgggcaca 
gagatccacg 
gggcgctgga 
tctagtgtct 
attgtcccta 
ggtggctgtg 
tgggcgcatt 
ttcctaattt 

*-w«.^*5— 

aaagcccact 
gaatgcacat 
gctggggaag 
cttttcgtct 
tttgcaatga 
tgagctctga 
acgccccccc 
gggtcgcctc 
gctggtttga 
gcgccggctg 
agtcgcgcct 
cccggcccgc 
tctggtcccg 
tcccttctgc 
tcccgcggag 
acactgggtg 
cgcggcaccg 
ggtccacagg 
taccaatgga 
cacccaagcc 
gggctgccca 
tcccacccca 
tctgcttctc 
gaaagccccc 
caagagtttc 
gtccgcttgg 
gtaaaatcaa 
gtaaaatgct 
acacaagcag 
cgtaagtggt 
tagccttggg 
cagccgtgcg 
gccttccctg 
cccaaaacag 
tacattttta 
ctttggccct 
ttcctcttgc 
ctcctcggac 
ggagagcctt 
tcctaccccg 
ggtgctcgga 
cccttcttgc 
gttccttggg 
ctgtcctgga 
aagccagtgt 
ttgaagctca 
acacctacaa 
tgttttagtc 
aggaagatag 



catggaaaac 
agggtttcgt 
accatttccc 
gaaggcatca 
agtatgggcc 
aaagatgggc 
agggctagaa 
tgtgcagaaa 
ctgactgcaa 
gtctccctat 
aagatccaaa 
gttattactt 
ccctccttcc 

■H-l-rrr-rTrr-hnc 

-zt ~ ZJ zt ~ * 

cagtgttatc 
tctgaactcc 
ggcccggggt 
ctaacgaaag 
aaccacaaag 
gagatgctac 
aaccccccgc 
ctccccgcag 
gccccgcgct 
cattgttttg 
gagtctccat 
ggcgtcccct 
accctgcact 
ttttgggcta 
gctgggacgc 
cccatcccag 
cggcggcgcc 
tctccttcga 
ccgtccatgt 
cagggtaagt 
taggtccctg 
atgctgcagg 
tgcttgagtg 
agcaatctct 
tggacaggca 
cctccgcgaa 
agcggatgga 
agttccttaa 
tcactgggaa 
acagctgctg 
gacctgtcgc 
ctggccagcc 
ctccgggtga 
agattgtccc 
cttttaggaa 
ccctctaccc 
cacgcggggg 
cccatcggtt 
tgcccctcat 
agctcttgcg 
aagcaaacga 
ctgaaggggc 
ggcaaagcag 
gagaactgta 
gaaccccacg 
gtagaaaatg 
ggataatctt 
cacagctgac 
aggcatatca 



gaaatactaa 
cgttgtagaa 
cgttttggag 
cgggctctaa 
cccagggcac 
aggctgggag 
ttagctcatt 
tgaacaaaca 
acagtaagtt 
ggggacagga 
gagataatcc 
cccgaccact 
ggaagatgcg 
agctgcttag 
tgctgaccgt 
aagaatctgc 
agctgcaaaa 
caccaagagg 
gaaacagaag 
gacttgggcc 
cggccccggc 
agccccttgt 
gccgcacgcc 
ggagccctcg 
ccctgccgtg 
gcggcccatc 
cgctgctgct 
agaccggtcc 
gggcacggag 
cgcgcctccc 
ttcacgaacc 
tccttgcaat 
ttaccccctc 
gatggtggat 
gagaggggct 
tctacggaag 
tttcctgtgc 
ccagaacaat 
agaccttcac 
gagctgggaa 
cccttatttc 
ttcacacaat 
actgaggcat 
acgttacatg 
gacttgtcgg 
gggcgggtga 
gtattttttc 
tttgaggttg 
ggttttttcg 
ggccccacaa 
gacctgtgcc 
cagacgcgga 
cttaggaaga 
cgtatctcct 
agggtccagg 
gcgctggagg 
gagccagtct 
attgcccagg 
ttcccgagac 
actaaaaaac 
ctgcaacaga 
tgggaataga 
tggaggctgg 



taaaatgggc 
acgcccctac 
agatttttcc 
cacacagccg 
tgtttgtaaa 
ggagcgaggt 
catcccctac 
ggccggcctc 
ctgggttggg 
ggccttcgct 
ccggagggcg 
taagagtcat 
ttggccttgg 
aggaqccggg 
aaacacgcca 
gtccctaaga 
ggcctctctt 
cctaaaagcc 
cacaccaaaa 
tgggagtggg 
caacccctaa 
tgggagttca 
cggaagtggc 
ctgcccggct 
cgcagtgtcc 
gctgctcctc 
gcctttccca 
aattgatcac 
ctctgcccat 
cagactggtc 
cagactcttc 
tgatcaaaac 
cctgcccatt 
gcccactcca 
tggtccagaa 
agcctcgacc 
tcagggcact 
ttggcttctt 
tctcacgttc 
aagcgagcct 
tgaggagtga 
ccagcaccgg 
ggagaggtta 
tgcctcggtg 
gtgtctccaa 
cgtcacctct 
atgggattca 
caagtcaggt 
aggggtgggg 
cgaggacgcc 
cgcggccgtg 
tttccgagaa 
gtctagtctg 
taaatatttc 
gaggccgagg 
aggaagggcg 
ggggcctacc 
tctgtgtaag 
ctctttgccc 
agtccaaact 
acattttctt 
ctgaacgcta 
ccgtgggttg 



1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4560 

4620 

4680 

4740 

4800 

4860 

4920 

4980 

5040 

5100 

5160 

5220 

5280 

5340 

5400 

5460 

5520 
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gtgccttggc 
tagaaatttt 
ctgcttctga 
acaaaaatcc 
tttagtgcac 
gaccagtaga 
catctatg 



agagaccagt 
gggagaatga 
ttaaaaaaca 
tcgagggcag 
acgtccttac 
aattctttag 



ttctgtttct 
atggggcgaa 
acaaccaaaa 
ttcggcgagc 
tctagccttt 
tctttgcatt 
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tctgttgttc 
ggcatggcat 
aaaaaaaaaa 
tcgacttgtg 
tatttatagc 
ccaaaatttg 



cttcaataag 
gtcttttttg 
aaacaaaaaa 
gggaggaaat 
ataaggtctc 
agattgatgt 



aaaatagccc 
tatctctggg 
aaccacacac 
tccatttctg 
aaatttgctg 
taccggtgta 



<210> 65 
<211> 1738 
<212> DNA 

<213> Homo Sapiens 



<400> 65 

agcgctaaat 

gtcaataacg 

tattatcatt 

aaatcttttt 

gggagaaacc 

gcctcagacg 

ccccgggcgc 

tgacgatggc 

ccaggctttc 

cgcgttggca 

tgggcgcgta 

gctcctcgta 

tgggcatccg 

agggcgcgcc 

agaggaacat 

ttcctgccac 

gagagtttct 

gagctccgcc 

aacccgcccg 

attgcgggac 

cagctgcagc 

gaagcggtga 

aaagtccctc 

ggcagttgtt 

gacactcttt 

gagttggggg 

cggtaggggg 

agtgcagtga 

agttgtgtgg 



ggaacgagta 

tgtaatgtgt 

tctgttatta 

ttttttcttt 

agactttttc 

cccctggcag 

ctc'ctcgcct 

ttcaggcgag 

gggccagctg 

caccgacttg 

catggcacag 

ctgctcgatg 

cgtgatgttc 

gcgcacgccc 

ggcactgccc 

cctcatcttt 

tcccccaaac 

gtctggcaca 

ggcagctcca 

cctatttatc 

cgcggcgcgg 

catcaccccc 

ctttttagtc 

ttcgacaccg 

ggctgaaaac 

aaaataggag 

catgaggagc 

atgtcagaac 

agtgtggttt 



ttggcacctg 

ttaacacttg 

ctataaatgc 

atggggtgca 

tgaagaaaat 

ccttaggtgt 

ccctccatcc 

atgcacacgc 

tggttgtaca 

cacggcttga 

aggaagaagc 

gccaggatgg 

cagggcatgt 

agcgccaggt 

tctcgcgctg 

cgctgtccct 

tccagtcggc 

cagggcacga 

gtcccggact 

ccgacacctc 

gctccccctc 

tctgggccgc 

tggccagtct 

gatacaagag 

tgaactttgc 

cttctgctgc 

gctgaggaca 

aggagggtca 

gttgttgttg 



cttggtgaga 

ctcagacacc 

aaacatcatc 

gtgctctccg 

gtttccccca 

ggccgcccag 

ttcctacggc 

cacggtcata 

tcttcatgag 

tagggtcgtg 

gcagcacggc 

cgttctcctg 

gccggcacat 

gcagccacag 

cgaccccggc 

tcgccgagga 

agcaaagcgg 

gcagcgccag 

ccgcagctcg 

ccctgacgtg 

ggccgcccca 

agcccagggc 

tttttcttcg 

ggtgcgggag 

tccctctgcc 

cctctaattc 

gttgggacaa 

cgttgtataa 

ttgctagtag 



ttattttggg 

tagcaacacc 

gaaggctccc 

ctagctccta 

ttctttccca 

ttctcgattg 

ctcaccctcc 

gacaggcagc 

gggctcgcag 

caggaactcc 

gctgcagttc 

cgtgctgtgg 

agggatgcgc 

gcacagcgcc 

agacagaaag 

agaaatcctc 

ggccgcgggg 

ctctcagcct 

gagcgcagcc 

ggctcggaac 

cccccaggcc 

tggaagcctg 

gaccaagaaa 

agaatttcaa 

ttagagtttt 

tgaaatatat 

tgtcctgcaa 

atcactccca 

acagtttggg 



cattaaatga 

tgtttactgc 

tttgtaagca 

aaattcctat 

cctcctacaa 

gcagccacag 

gggaggtccg 

tcgtcgcagg 

tcgtcgcgcg 

agggtgcaaa 

acgtccacca 

tgcaggtggt 

accgcctcgc 

actaggatgg 

cgcccttctc 

tggggcgcag 

tccggccgcg 

tcggggcgcg 

agccacggcc 

gctcccttgg 

cgtcggtgca 

ctttccccct 

aagaacctct 

gagagagaaa 

tccaagtata 

ttgctttctc 

ggcaggcgag 

ctccgccctt 

ccgaaatt 



<210> 66 
<211> 1755 
<212> DNA 

<213> Homo Sapiens 



<400> 66 

ctgctcttcc 
gagggtggag 
cattcttagt 
tcccaacacg 
tgtttaacga 
cccaggattg 
aggggtgcca 
gcactatgct 
ggggacgctg 
tgcacctctt 
cggggacggc 



ttccgcactg 
atcttagggt 
ccccagtctt 
gagtggggat 
ccccaggcat 
gggggacggc 
ggggtttcca 
gccactccct 
ggctgagcta 
ggggggttcg 
ggcggcggcg 



agccttaccc 
tccaggtaca 
tctccacatc 
gatgcttgct 
tcttgggctg 
attgggggat 
gggaacgaga 
ggggaggtgg 
ggacagcgtg 
cagagctgtg 
ctacctggag 



gaatgactcc 
gaaaacgggg 
ccttccctca 
ttggtgcctc 
agaggggtca 
tctcagcagc 
gccagaggga 
gaaggcggga 
tgtgtgtgtg 
ctaggggagc 
gcgcggtggc 



cagccagggg 
acgcagatca 
cctctcctct 
gggatccagg 
taaggcattt 
ttggttggat 
aggtctggag 
aggctgcggg 
tgtgggcgga 
tgcagggccg 
gggcaggtgc 



aactggggaa 
tagtccagaa 
cttcccaagg 
tgaaaggcat 
atcaggacgt 
gggtactgag 
ccgccgggag 
ggataattcc 

gggggggagc 

tcggagcgcg 
ccgaactgca 



5580 
5640 
5700 
5760 
5820 
5880 
5888 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1738 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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cggcgatgca 
ggaagccgta 
ggcacgggta 
gcgtatccga 
cttcggccag 
tgtggcagag 
ggccgtgcag 
cccagtgcag 
ccgccgcccg 
tgcccggcgg 
cgccgccgcc 
atcctggcgc 
tccggccgcc 
ccgcaccctg 
tcccctgccg 
gcattttcct 
ctcctgttcc 
ctgctctgtt 
ccaccccaca 



gaggtcgttg 
ggcctccatg 
gatgggccgg 
gtggcagcgc 
gctctcgtgc 
cggcaggtcg 
cggctcggcc 
cgcccccagc 
catggctgcg 
cccaggtgtt 
gcggaggtcg 
ctcccacctc 
tggccccagc 

r> rt ^ r% r* r» 

cagccctggc 
cgaccctcgc 
ttttctcact 
ttctcttccc 
ccctg 



tccaggggga 
agcggcgcgc 
tcgagacaga 
ttggccagca 
tccagcaggt 
gcagggatgt 
tgccagccat 
agcagcgcca 
ccctctccag 
ccggcgtgcg 
cccaggtggg 
ggggctccag 
tccaaggcgg 

r'nrtnnn^ rrn.rr 

ctcgcccagc 
cttctccatc 

cacttcactt 
cgacacctcg 
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acttgtggca 
agccggcgcg 
cgggcgcaaa 
gcggcagcca 
tgggcagccg 
caaggcactg 
agtagtcgta 
gcgcggccgt 
gtgcgcgccg 
cccccggccc 
tggcagcctg 
cccgggcctc 
ggaggcagtg 
ccagg+: cttg 
gtttctcccc 
cttcctcctt 
gcttatctct 
gttcctcttc 



gtgcagcatc 
cacggcctcg 
gagcgagcac 
gctgctcgcc 
catgcgcttg 
cggcggcttg 
ctcctcgcag 
ccgcacgccc 
cgcagccccc 
tgactctacc 
cgctgcgggc 
gccgtgcgcc 
ggggcggccc 
cgcccctctc 
agggctccct 
atctctctcc 
ctgccttggc 
tccctggtgg 



tcaggccagg 
cacagcgagc 
aggaagacct 
tgctgcttca 
tagcccaccg 
gagtaggagc 
cgcgccggcg 
ccccccgccg 
cgacgctcgg 
cagccgccgc 
gccccgactg 
ccagccaatc 
tcagcccctc 
ccggctcggc 
gcctccctgg 
gccacagcct 
ttttctccct 
gaggctcgtg 



720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1755 



<210> 67 

<211> 7721 

<212> DNA 

<213> Homo Sapiens 



<400> 67 

gtcaccgtgg 

taaaaggact 

agttttcagc 

agcgagtggg 

agggtatttc 

tgcatgcacg 

agatggtgaa 

taaaagtcaa 

tggagagagg 

gatctcagta 

agagcggccc 

ggcggggggc 

cctctgccgc 

cagacccgcc 

cttgctctcc 

cgtggtggct 

cctggagggg 

ccgacgccga 

agcaaatgta 

caggaagagg 

gatgctaggt 

gccgcctcag 

aggcctggcg 

ctgcgaccag 

caccctgctc 

ttctactttg 

ttatgtgtcc 

ccacggagaa 

cccatttctg 

gcggagaagg 

cctggctggg 

cctgcagaaa 

gtacactttc 

aagaataaaa 

tatatatata 

atctaccccc 



gtttagaaaa 

ttgcccaaat 

ccttgcagtt 

aagggagtcg 

tagatccatt 

ggttatctta 

tggggcgggg 

tgcagaactc 

atagaaagtc 

cccagcggaa 

cgatttcaaa 

ggggagggag 

gctgcccagg 

gcgccgccgc 

cagccccttc 

ccccgagcgg 

gagaagggcg 

ccgccggacg 

tttccagagc 

gggaagttcg 

gggtgacaga 

taatccagcc 

gactctgccc 

agggtcccgg 

ccccgtgctc 

cctgcactcc 

cctcgcattt 

acacaaacac 

agcctgaact 

cgggactcga 

aggcatcctc 

agtgcctata 

caaccgaaac 

gtccaataaa 

tgtatttttt 

tcccgccgcc 



taatgacaca 

ttaggggaaa 

tagaagattc 

ccctacatgt 

tgttccaaat 

catgtaatag 

gagcagggag 

actccccgag 

aagtggcggg 

caggaccata 

gtagaaaaaa 

gcgggtcgcg 

gcccggaccc 

cgcgctctcc 

ccccacgtgt 

aggcgcgatt 

gaggcggccg 

ccccccgccc 

tattttcggc 

ggtcttttaa 

cggcaggcgc 

ccgtccaagc 

ccctccagaa 

aagcgagtga 

tccgcttccc 

ctccttcctc 

tgccagtcgg 

agctccactc 

cagtcactac 

actcgcgctg 

caggtaagct 

aacacccaac 

tccaaaacgc 

actggcgttc 

tttccgtgaa 

ccccaccccc 



tttcagctat 

tgaaggtgcg 

tgcatgagca 

tttcacatcg 

gcagcaaaat 

ccatcgtatt 

gaatatgtcg 

gaaccgaaaa 

ggtcgcgacc 

acctaaagaa 

taaactgctt 

gcgctggctc 

tgcccggcgc 

cagccgcggc 

ggatgacgtc 

ccgccgccca 

gttccttctc 

caaagcttat 

cgcgtgaggc 

tttttttttt 

tcgccttctt 

cgaaattcgc 

cgcagcggcc 

acacctgcaa 

gacgttttcc 

ttgatgtgcc 

gttttcggtt 

tttgggggag 

ccgctcccca 

ctcccgggcc 

tgggagtatg 

accctgctgc 

tagcgtagag 

gctaaagttt 

gggtgaaaag 

gcgccacggt 



aaccccccag 

tgggctcact 

cggatgccac 

atttgtaaaa 

tcatccgata 

aaccaaccca 

cgcatgaaaa 

agacattcac 

agtgatcggg 

atgagctttt 

gggggtggaa 

cggggtccgc 

tgcgcccacc 

cccctccccc 

aaaattccgc 

gcggccccct 

ctcccgggag 

tggaaaattc 

gtgtcctaag 

ttccgaaggg 

aactcacgcc 

cgaagggagt 

cagcgccccg 

tcgcactgcc 

tcttctcctt 

tcctatgtgt 

ttgattgacc 

ccgaggggaa 

cctggcctag 

ttgagccgac 

tgtgcttagt 

accctccacc 

ggtggggagc 

atcaccagtc 

gagataagga 

gatcagtttg 



attgaaagat 60 

ctgcagctgc 120 

gagggtatcc 180 

ctgttttgaa 240 

tcgctcacaa 300 

gctgatactg 360 

actccgggtg 420 

gactctcaag 480 

atttcagtct 540 

tccggagcaa 600 

gatggcgagg 6 60 

ggcacggcct 720 

gcgagggtgc 780 

gccgcttcct 840 

gaaaaagccg 900 

cccgggggcg 960 

gcaggacccc 1020 

acttttgtaa 1080 

ctgaatcaga 1140 

aggggagtga 1200 

tgtcgcatct 1260 

gcggatgcac 1320 

gcgggcgcgg 1380 

cgtccccacc 1440 

gtccgcattt 1500 

cccctcggat 1560 

gtccatccct 1620 

ggcagtggct 1680 

gcgcccctgc 1740 

cgcggaatca 1800 

gctgcaggct 1860 

tccaggcttt 1920 

cggccggaaa 1980 

ctacatggga 2040 

agaaccaaca 2100 

gacttcaaag 2160 



: <WO ^2005049861 A2_l_> 



wo 2(^5/049861 



PCT/EP2004/012740 



69/93 



ccagagcaca 
cacttttgcc 
agacattagg 
gt ccaagcct 
tg-tgagagtc 
ag-tcagtaat 
gaagcgcccg 
ggccgcgacc 
aaagcaagac 
cccgagacgt 
gaccacccgc 
gcctttcccc 
gctatatcaa 
gg-ttagattt 
tgcaactttc 
ggggtcttaa 
agcccaacgt 
cggtattcgg 
gggtttttca 
ttttcctcgc 
ccgctgctat 
cgcccgctct 
ct aaaaaaaa 
gtagcaggag 
actcttcctc 
ccaccctcgt 
attcgctccc 
caccccgcct 
actcagtcgg 
ag-cttggcca 
aagggcgcgg 
gtatctcctg 
cgtgctggcg 
cg-aaaccgga 
ccggggaaag 
tccctcactc 
acgctcagcg 
tttcctgcgt 
ggccctagac 
gtttctgctc 
cccacctctc 
gttgttctgg 
acttcaggga 
cctcccttat 
agataatcta 
ttgaagaagc 
attagagggc 
gcatgcaggg 
gggtcgggcc 
agattgaaag 
ggagcgcggg 
cggagaagag 
ggcagccccg 
ctctctctgc 
gggaacgctc 
ggaaagcagg 
acccggtccg 
acctgctcac 
aggacatcca 
gggtggcgct 
aaacctggga 
gcgccttctg 
agagggggga 



ggctcttgcg 
tagaaggcaa 
gttttaacac 
cctagagaca 
tgcaaaacca 
cggaagggga 
aacttgcggg 
ctctctgccc 
ggagtagggg 
gaggactcgc 
ttcttcctcg 
ggagaagggg 
gtgatgtcca 
atactttaaa 
tttgatccgc 
aatgtaagtg 
gactaaaacc 
cccgggtgtc 
gcgagctttt 
ccgccccttc 
tgataaggtc 
ccctccgccc 
aaaaaaaaaa 
ccccagagct 
acccttttaa 
ttaaagaggc 
ctcctccgcc 
tgctggctct 
cctcggtgtg 
gcacatcagg 
tgggggtggg 
taaagacagc 
gcgacttcac 
ggggtcggcg 
gaaggggtgg 
gccccctccc 
cagacacctc 
ggccgctggc 
gctgcaccgc 
gaggatcaca 
cctccctctt 
tccctttaat 
catgaccttt 
ttttcactta 
ccctacattc 
caaagttgga 
agaaatagga 
ctggatggag 
agctgctgtt 
gaggagggga 
gagagggagg 
cgagcagggg 
aggctctgct 
cctcacctct 
tcccctcccc 
agggagaggg 
cagggccgtg 
catcgaggag 
accctacatg 
cgccaggagc 
gagggcaatc 
gcgagacgcg 
ggaaaatctg 



ctttttcttg 
catgcgtttt 
atggctggag 
ttcctgccaa 
ccggggattg 
agtggacagg 
tctccatgaa 
ctcccattcg 
gagggggaga 
cacccaggca 
cccccgctgc 
gggtgtgcgg 
gaggctggga 
aatacctccc 
tcaaaggtgg 
aatgtcctta 
aataggtgat 
atccgcggcg 
tttcttcctg 
cctccccttt 
ggaggcggcc 
tcccttggct 
aaaaaaaaaa 
attggctatg 
agcgatatcc 
tggctccggg 
ttgcagggaa 
ccgcgcccct 
cccagagagc 
gcgctggtct 
gggtgacggg 
cttgactcaa 
cgcagtcggc 
aggatgcggg 
tggtgtttgc 
cctcccgggc 
gggcggcttg 
cgcgggggaa 
gtcgccccac 
ttctatccct 
cttcctctgc 
cggggctttc 
atctctgggt 
agggacctat 
ctggatctta 
gggtcgtatt 
gtcggtagtt 
ggagaggggt 
ctccttaata 
ggaccgggag 
agagctaact 
agagcgagac 
cgcccaccac 
cccccgaaaa 
ttccaaaaaa 
gccgccgggc 
cgggaccgca 
cgctaccttc 
cgcagaatgg 
caggacccct 
cccgcgccgg 
tggctttatt 
ggagaagcga 



aaaccgaagt 
cccgcgtgct 
tggcgaccaa 
cctccgcacc 
gattcgatgg 
ggaacttcaa 
tgcagagggc 
ctgcccccct 
gggaaggggc 
ttctcctcgg 
ccccacttcg 
agtcggggtg 
gccccggcgg 
gccctccctc 
cttaggtgaa 
tccggggtga 
tgttcggggc 
ctggactgtt 
aaagctaatg 
ctttacatat 
gggcctctcc 
tccttttgat 
agtaatctgc 
caaatagagg 
cctcctttcc 
gcctgagtta 
cctagtgtac 
gcccgggccc 
tcgagccacg 
ctccccttcc 
aggaaggagg 
gcatgcgtta 
tcccagggag 
cgaaggaccg 
gcagggggag 
catttcctag 
tcagcagatg 
ccgctgggag 
ggcgcccgaa 
ccagagaagc 
acacactctg 
gaaacagctt 
atgcgaggtt 
ttctaaattg 
aatacaaggg 
ttggcgtgct 
ttttgtgggt 

ggggggtggc 

acgagagggg 
gggaggaaag 
gcccagccag 
cagttttaag 
ccaatcctcg 
ccccctattt 
caaaaacaga 
tggccatgga 
acctgctccg 
cgcagtgctc 
tggccacctg 
ccggatgctc 
cctcccggct 
tctgttcctc 
ggctgtcctg 



ctacactgaa 
aggtggagtg 
aagggaaaac 
ctctcacgcc 
cgagcttcac 
gaggcgagcc 
gccgggaagg 
ccccgctgga 
gagagggccc 
ggtgggctgg 
ggagacccag 
gaagagacct 
cctctgtccc 
cttctctcgc 
attggagtaa 
ctcaaaagct 
cgactgtgtg 
tcattttgag 
gcttccacag 
aggagatggg 
ccagctttcg 
gtagtgggga 
ccggtaacaa 
gaggggagac 
cccccaccac 
atcgcttgca 
ggctcaccca 
cctctctcgg 
ccatgcccgc 
tcctggagtg 
tgaagaaacg 
gagcacgtgt 
aaagcctggc 
agcgtggagg 
cgagggggag 
aaagctgcat 
caggggcgag 
ccctgccccc 
gagcccccag 
accccccttc 
cagggggggg 
cgaagttatc 
gctattttct 
tctgaggtca 
caggaggatt 
acacctacag 
tgccctgtcc 
gggggaccgc 
aaaaggaggg 
gggaggagga 
cttgcgtcac 
gggaggaccg 
cctcccttct 
agccaaagga 
aaaacctttt 
gctgctgtgc 
agacgaccgc 
ctacttcaag 
gatgctggag 
gggtccccgg 
cctgtgcggg 
tccagataaa 
ggcgggggta 



agaaagtgtg 
cattttaaca 
tcagtttcca 
ccaccccacg 
gctcgggaac 
tgccacgcgg 
gggggcatcc 
atttctctgt 
tcggctcact 
gccccgggac 
agctctggat 
tgctcgcaga 
ttgcctgtcg 
ctctccccgc 
ttcccttatg 
taagtcggga 
cgggtgtaca 
tttgcaactt 
caattagaca 
atactcattc 
cccgccccag 
acgcgtccta 
tcagcgcgca 
ggcgccccaa 
cccttccgcc 
cctctagttt 
gcccgcgccc 
tgagggaggc 
tgcacgtgcc 
aaatacacca 
ccaccagatc 
cagggccgac 
gagtgaggcg 
cctcatgcct 
ccggacctaa 
cggtgtggcc 
gaagcgggtt 
ggcctgcggc 
aaacacgatg 
cttcctaata 
cagaagggac 
aggaacacag 
aaaatcaccc 
ccccatcttc 
aggatccgtt 
aatgagtgaa 
ggggcccctg 
gtttgaagtt 
agggagggag 
accagagcgg 
cgcttcagag 
gtgcgagtga 
gctccacctt 
aggaggtcag 
tccaggccgg 
cacgaggtgg 
gtcctgcaga 
tgcgtgcaga 
gtaggtcggg 
ccggagccct 
agtttaccgc 
ctggggaggc 
ggggagcatc 



2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4560 

4620 

4680 

4740 

4800 

4860 

4920 

4980 

5040 

5100 

5160 

5220 

5280 

5340 

5400 

5460 

5520 

5580 

5640 

5700 

5760 

5820 

5880 

5940 
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ccgcgcgcgt 

ttgcgaagcc 

ggaccccgag 

ggtccccgcc 

ggagaaggag 

ttcaggggaa 

cgtgtgccca 

ctccctttgg 

accccacttc 

tggttttcca 

tgtgtagggg 

ccagggctct 

ttgtgggccg 

atccaaagcc 

aagcctggct 

tttttaatta 

cgctcttcct 

aaagcggccc 

agaggaggat 

tttttattga 

gcgaaggagt 

ctccccgttt 

ctgatgggct 

attctggtcc 

gcttttttat 

tttcccactc 

ggccatgaat 

actcctgggt 

cgcggagaag 

gaccggcccc 



gttcctgcat 

gccgcggctg 

tagaaaggca 

tgtggtcgcg 

agaaacgggg 

cccaaaagaa 

cgtatgcaca 

aaaggctggg 

taatcgtgcc 

gcttcctcgg 

ggataccggg 

ctgctcccgt 

cagccggaca 

ccaggggtcg 

cttctttggg 

ttttttgaaa 

cctctcctcc 

ctgggccgca 

ctggggatcc 

ttttttgaaa 

agccaaaggg 

tggagctgta 

attctgattc 

cctccccctc 

tctttttctc 

ccattatagg 

tacctggacc 

gctgtctgca 

ctgtgcattt 

ttcctccctt 



gtggctgcct 

cttgcgctgc 

acccccccca 

actccgcgct 

aattcgggag 

ccgcttcttg 

gctctggacc 

aaacgtcgcc 

ctctccccca 

tgcggagatt 

tcacccctga 

ctttcccctc 

ctcccgccgc 

gaatacagac 

gttttcacgc 

ccatcccccc 

ctccccctct 

gggacccccc 

ggatgagacc 

agatgacgaa 

agcgtcgcgg 

gttcaccccc 

actccagttt 

ccacaaaaaa 

ttttgctgat 

tctgtgagga 

gtttcttggc 

tgttcctggc 

acaccgacaa 

cctttctgcg 



70/93 

cttcttccca 

ggccaggaag 

aaaggccaga 

ggcacttcac 

ccccggaagt 

cccctcactc 

tgccgtggtt 

cgcttaccct 

ccccccacct 

tgggtggggt 

aggagaggtg 

gctcgtcacc 

ggcgctcacc 

ctttctggc-a 

caaaagggct 

ctgctccgac 

cttccccacc 

cagacatttt 

aagaagtgga 

atccaaaaaa 

agctgccgcg 

ttttatagga 

cctcatcttt 

aaattaattt 

gctatgctct 

acagaagtgc 

tggggtcccg 

ctccaaactc 

ctccatcaag 

attcccgctt 



cccccctcgc 

agagtcgggg 

gcaaattcgt 

cggggaggtg 

cccattgaag 

caagtctttg 

tcgccatgtt 

cgcaccccat 

cacgaagatt 

aggaaggggg 

ggagcccccc 

gcgttcccta 

ccttcaagtt 

cccgaaacct 

tttctaggat 

tccagctgcc 

tctcctcacc 

ttccaattgt 

cccccggagc 

gagtgagtga 

gctgctgcgc 

tccctgggaa 

gttctttatt 

tttttgtttc 

ccacccccgc 

gaagaagagg 

actccgaagt 

aaagagacca 

cctcaggagc 

t 



gacctgtctt 

cctgaaatcg 

cttggcctca 

gagggaggag 

aaacgcgtgt 

cccagcgagc 

gctttgcaaa 

tatcccggcc 

acttacagtt 

ggagggggtg 

gtgcctcttt 

gtttctgtcc 

tcctcccggg 

ctgtttcggg 

atttcctcga 

gaggctgcgg 

cgccccccca 

cgggaatgat 

ctccagaata 

gttagagtgc 

acttctccga 

taccaaagca 

cttatcacgc 

gatagattac 

cccccaaccc 

tcttccctct 

cccatctgca 

gcccgctgac 

tgctggtaat 



6000 

6060 

6120 

6180 

6240 

6300 

6360 

6420 

6480 

6540 

6600 

6660 

6720 

6780 

6840 

6900 

6960 

7020 

7080 

7140 

7200 

7260 

7320 

7380 

7440 

7500 

7560 

7620 

7680 

7721 



<210> 68 
<211> 5888 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 68 

acgttttgcg 
aaatcgtcgt 
ttaaattgtt 
gcgtgggagg 
agaatttttg 
ggggcgggat 
tttatttttt 
gttgttttgg 
tatgatcggg 
ttcgtttagg 
cgggtggtat 
tatggtttcg 
tagttgtagg 
gttaaagagg 
tagtagcgag 
cggagtcggg 
ttgggtgcga 
gatatcggga 
cgattcgggg 
ttatgtaaat 
gggttggtta 
ggaagggaat 



tagttttagt 

ttagtttttc 

tttaagtata 

ggtgttttaa 

tttttttcgt 

tttttgggag 

tcggtggttg 

gggaaacggt 

gcgtagcggt 

ttatcgaggt 

tgttttatga 

tggtttagta 

ttggtaggga 

aagagttcgc 

ttagggtttt 

gaagggcgag 

ttcggggttt 

ggatagcgcg 

gagtagaatg 

ttggagggtg 

ttattttttg 

tttggttgcg 



gttagtattt 
gtttttttag 
gttggtataa 
atttgatata 
tattggtatt 
cgttttagtt 
gtaggaggtg 
cgtatttaag 
tttttatttg 
agacgggggc 
ttagcgggat 
ggttgggtag 
tgggtttgta 
gcgtcgagtt 
gtagtatcgt 
gcggtcggag 
cgaaaagttg 
ggcgaggcgt 
agtcgttgtt 
gggggagtaa 
ggtttggttt 
tttttttttt 



ttaataataa 
ttttgttgtt 
ttcgggagga 
ggtttgttgt 
ttaagtaggg 
tagtagggag 
gtcgttgtta 
tatgtcgggt 
tacgtagagc 
gaagagcgag 
ttaagcgtcg 
tcgtatgttt 
attgttgcgt 
taggtagtag 
gggcgcgcga 
ttcgagtttg 
gtagtcggcg 
tgtaagttcg 
ggggtatagt 
gggaggagtt 
tgcgttgaga 
tagatgtcgt 



tcgtgtattt 
tttgtttgtt 
gaatgcgcga 
gatgatagat 
atgtattggg 
tggggaagta 
gcgaggggga 
taggggaagt 
gagtggtatg 
tataggaatt 
gtttgtttta 
tggtattcga 
ttgtaggaga 
tgcgaggcga 
tttcgagggg 
tttcgggttc 
gttggggcgc 
cgcgtagttt 
tagagttttt 
aatgaagggt 
atgtttttta 
cgttcgttcg 



attttttttt 
tgttttattt 
gatttgggcg 
taggttaggt 
atgcgtggta 
agagggaagg 
tgtaaaggtc 
cgaaggcgga 
gttggatggt 
ttttggtgtt 
gtattttttt 
tgtcgtggta 
agtcgggttg 
ggaagagtag 
gtagagggag 
gtttttttcg 
ggagaagcgg 
cggggggttt 
ttggtttttt 
aattcgagga 
cgcgtttgtt 
ttttaggatt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
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tttttaaata 
cgggttgcgg 
ggcgggaacg 
aagtt-tttgt 
tgtgtqtgtg 
gatggagttc 
ttttagttat 
tataaatata 
ttgttatttt 
aagag-tttta 
tttttaaatg 
tttttgtagt 
gattggtggt 
agaggaagga 
gtattagggg 
tgttt-fccgtg 
gggtgggttt 
ttttttagtc 
aagtt-ttttt 
ttataggttt 
cggtttttag 
taatgaatga 
ggaaaatcgt 
gtttagtttt 
tttttaaatt 
ttttttttaa 
gaaag-agtta 
ataagggttt 
atttttaacg 
aggagttcga 
tggcggtttt 
tgtcgttagg 
atttttggtt 
tcggaattta 
ttttaagtcg 
tggggaatag 
atgagtagcg 
tttgggatgt 
tttgttgtta 
ttattaaagg 
taaggtacgg 
tcgggtattt 
tatatataga 
tttcgtattt 
gaagaagttt 
gtttaaattt 
agattttgtt 
ttta-ttttta 
aagcgagaag 
ttttcggatg 
agtaacgaat 
aggtgaagtg 
tcgc<gttgtc 
tttcgggttc 
gttatttggg 
tttt-ttacgt 
ggatg"atttt 
tttg-tagttg 
tatt-ttcgtg 
cgagattaga 
agaataaata 
aagg<gtttgg 
ttaacgcgga 



ataaatagag 
gagtgggggg 
cgtttagttt 
tgggttgtta 
tgtgtgtgtg 
gggatttgtt 
cgtttagtag 
ttcgtatgag 
gttggagtga 
ttagttatat 
aatggtatga 
tgtgcgtttt 
cggtataaaa 
gttttgttta 
gtattatgtt 
gagtttggga 
tttttgttta 
gttgttttcg 
atatgtaagg 
agatttcggt 
gtttaagtta 
atgggtggta 
tatttggaga 
cgggtgtttt 
ggtttagggt 
tataaattat 
ataaagagcg 
tttcgttttt 
tttttcgttg 
agttggtttg 
cgcgtttcgc 
aggtgttggg 
agtttgtttg 
cgttatttag 
ttttttttat 
ggtaataatt 
tagggatggg 
ttatacgtgg 
gttgatttta 
tttttatttg 
aaaatttatt 
tgtttaaagg 
atgaatatta 
tgggtttggt 
gaggtataaa 
gtgttggtta 
ttgttaggga 
tttttaagta 
aacgatgcgt 
attattttgt 
cgggttatat 
attatcgggt 
gtttggtttt 
gtgtatttag 
ggcgttattt 
tgagattttt 
attttttcgt 
gttgggtcgt 
tacgtttttg 
gtttgcgttt 
gtttgttaat 
gttttagatg 
gtttagcgtt 



aagtttggtc 
tacgtagggt 
cgcgtgtcgt 
ggtatgagtg 
tgttgggggg 
cgttcgaggt 
tttgtcggtg 
tagaatttta 
gtgtttagga 
aggattgttt 
tttaatattc 
ggaaagttgg 
gacgggtata 
gagatttacg 
gggcgttgga 
tttagtgttt 
attgttttta 
ggtggttgtg 
tgggcgtatt 
tttttaattt 
ttaggtatat 
aaagtttatt 
gaatgtatat 
gttggggaag 
tttttcgttt 
tttgtaatga 
tgagttttga 
acgttttttt 
gggtcgtttt 
gttggtttga 
gcgtcggttg 
agtcgcgttt 
ttcggttcgc 
tttggtttcg 
ttttttttgt 
tttcgcggag 
atattgggtg 
cgcggtatcg 
ggtttatagg 
tattaatgga 
tatttaagtt 
gggttgttta 
ttttatttta 
tttgtttttt 
gaaagttttt 
taagagtttt 
gttcgtttgg 
gtaaaattaa 
gtaaaatgtt 
atataagtag 
cgtaagtggt 
tagttttggg 
tagtcgtgcg 
gttttttttg 
tttaaaatag 
tatattttta 
ttttggtttt 
ttttttttgt 
tttttcggat 
ggagagtttt 
ttttatttcg 
ggtgttcgga 
ttttttttgt 



gttgcgtttt 
atttcgcgag 
cggggttcgg 
ggagagggtg 
ttgcgttttt 
cgtttcggcg 
tgttttttaa 
tatggaaaac 
agggtttcgt 
attatttttt 
gaaggtatta 
agtatgggtt 
aaagatgggt 
agggttagaa 
tgtgtagaaa 
ttgattgtaa 
gtttttttat 
aagatttaaa 
gttattattt 
tttttttttc 
tttgcggttt 
tagtgttatt 
tttgaatttt 
ggttcggggt 
ttaacgaaag 
aattataaag 
gagatgttac 
aatttttcgt 
tttttcgtag 
gtttcgcgtt 
tattgttttg 
gagtttttat 
ggcgtttttt 
attttgtatt 
ttttgggtta 
gttgggacgc 
tttattttag 
cggcggcgtt 
tttttttcga 
tcgtttatgt 
tagggtaagt 
taggtttttg 
atgttgtagg 
tgtttgagtg 
agtaattttt 
tggataggta 
ttttcgcgaa 
agcggatgga 
agttttttaa 
ttattgggaa 
atagttgttg 
gatttgtcgc 
ttggttagtc 
tttcgggtga 
agattgtttt 
tttttaggaa 
ttttttattc 
tacgcggggg 
tttatcggtt 
tgttttttat 
agtttttgcg 
aagtaaacga 
ttgaaggggc 



tatagtgagc 
cggtttcgcg 
gtttgttttg 
tgtgtgtgtg 
ggtagtcgcg 
aatttcgttt 
tgtcgtaaaa 
gaaatattaa 
cgttgtagaa 
cgttttggag 
cgggttttaa 
tttagggtat 
aggttgggag 
ttagtttatt 
tgaataaata 
atagtaagtt 
ggggatagga 
gagataattt 
ttcgattatt 
ggaagatgcg 
agttgtttag 
tgttgatcgt 
aagaatttgc 
agttgtaaaa 
tattaagagg 
gaaatagaag 
gatttgggtt 
cggtttcggt 
agttttttgt 
gtcgtacgtt 
ggagttttcg 
ttttgtcgtg 
gcggtttatc 
cgttgttgtt 
agatcggttt 
gggtacggag 
cgcgtttttt 
tttacgaatt 
tttttgtaat 
ttattttttt 
gatggtggat 
gagaggggtt 
tttacggaag 
ttttttgtgt 
ttagaataat 
agatttttat 
gagttgggaa 
tttttatttt 
tttatataat 
attgaggtat 
acgttatatg 
gatttgtcgg 
gggcgggtga 
gtattttttt 
tttgaggttg 
ggttttttcg 
ggttttataa 
gatttgtgtt 
tagacgcgga 
tttaggaaga 
cgtatttttt 
agggtttagg 
gcgttggagg 



gagtagggcg 
attaggtatt 
ttttagttcg 
tgtgtgtgtg 
tgtgttttgt 
tttttcgaat 
aaattagaat 
taaaatgggt 
acgtttttat 
agattttttt 
tatatagtcg 
tgtttgtaaa 
ggagcgaggt 
tattttttac 



ggtcggtttt 
ttgggttggg 
ggttttcgtt 
tcggagggcg 
taagagttat 
ttggttttgg 
aggagtcggg 
aaatacgtta 
gtttttaaga 
ggtttttttt 
tttaaaagtt 
tatattaaaa 
tgggagtggg 
taatttttaa 
tgggagttta 
cggaagtggt 
ttgttcggtt 
cgtagtgttt 
gttgtttttt 
gtttttttta 
aattgattat 
ttttgtttat 
tagattggtt 
tagatttttt 
tgattaaaat 
tttgtttatt 
gtttatttta 
tggtttagaa 
agtttcgatt 
ttagggtatt 
ttggtttttt 
ttttacgttt 
aagcgagttt 
tgaggagtga 
ttagtatcgg 
ggagaggtta 
tgtttcggtg 
gtgtttttaa 
cgttattttt 
atgggattta 
taagttaggt 
aggggtgggg 
cgaggacgtt 
cgcggtcgtg 
ttttcgagaa 
gtttagtttg 
taaatatttt 
gaggtcgagg 
aggaagggcg 
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cggcggagac 
ttttttcgtt 
taatttggtt 
taattaagta 
ttaaaatgat 
gttttttttt 
ttttgtatta 
gtgttttggt 
tagaaatttt 
ttgtttttga 
ataaaaattt 
tttagtgtat 
gattagtaga 



gtagaaggcg 
ttgagggatt 
tgtgggttta 
tagcgaagtt 
aaaaataagt 
attttatgag 
tgtttttttt 
agagattagt 
gggagaatga 
ttaaaaaata 
tcgagggtag 
acgtttttat 
aattttttag 



gttttttggg 
ttgttttgga 
aagttagtgt 
ttgaagttta 
atatttataa 
tgttttagtt 
aggaagatag 
ttttgttttt 
atggggcgaa 
ataattaaaa 
ttcggcgagt 
tttagttttt 
tttttgtatt 



72/93 

ggtaaagtag 
gagaattgta 
gaattttacg 
gtagaaaatg 
ggataatttt 
tatagttgat 
aggtatatta 
tttgttgttt 
ggtatggtat 
aaaaaaaaaa 
tcgatttgtg 
tatttatagt 
ttaaaatttg 



gagttagttt 
attgtttagg 
ttttcgagat 
attaaaaaat 
ttgtaataga 
tgggaataga 
tggaggttgg 
ttttaataag 
gttttttttg 
aaataaaaaa 
gggaggaaat 
ataaggtttt 
agattgatgt 



ggggtttatt 
tttgtgtaag 
ttttttgttt 
agtttaaatt 
atattttttt 
ttgaacgtta 
tcgtgggttg 
aaaatagttt 
tatttttggg 
aattatatat 
tttatttttg 
aaatttgttg 
tatcggtgta 



5160 

5220 

5280 

5340 

5400 

5460 

5520 

5580. 

5640 

5700 

5760 

5820 

5880 

5888 



<210> 69 
<211> 5888 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 69 

tatagatgta 

tattggttta 

gtattaaata 

atttttgtgt 

agaagtagtt 

aatttttagg 

taaggtatta 

gtataaaata 

ggaagaataa 

tattttggag 

tttggttggg 

ttagattgtt 

cgagaagggg 

tttcgtcgcg 

cgcgttggtt 

agatttttga 

tttgttttta 

tggtttcgtt 

cggaggtgta 

gttgtagggg 

ggttattttt 

gtaaaggaat 

tagatggttg 

attcggggag 

taacgcggtt 

ttttatttta 

tcgttattta 

ttcgggagtc 

tttcgttttt 

ggggtgggag 

tagaatttga 

gtttaaataa 

gtttttttag 

atacgggagg 

tgtgtgtgtt 

atgttcggtg 

gtgttttaaa 

tttggtgggt 



tatcggtaat 

gtaaatttga 

gaaatggaat 

gtgtggtttt 

tagagatata 

gttatttttt 

atttacggtt 

gcgtttagtt 

gaaaatgttt 

tttggattgt 

gtaaagaggt 

tatatagatt 

taggttttag 

tttttttttt 

tcggtttttt 

aatatttaag 

gattagattt 

ttcggaaatt 

cggtcgcggg 

cgttttcgtt 

ttatttttcg 

ttgatttgta 

aattttatga 

aggtgacgtt 

ggagatattc 

tcgaggtata 

atttttttat 

ggtgttggat 

attttttaga 

gttcgttttt 

acgtgagagt 

gaagttaaat 

tgttttgagt 

tcgaggtttt 

ttggattaag 

gagtgggtat 

tgggtaggga 

tttgattaat 



attaatttta 

gattttatgt 

ttttttttta 

ttttgttttt 

aaaaagatat 

tattgaagga 

agtttttatg 

tatttttagt 

tgttgtagaa 

tttttagtta 

ttcgggaacg 

tgggtaatta 

attggttttt 

tttagcgcgt 

tggatttttc 

gagatacgcg 

tttttaagat 

cgcgtttgaa 

tataggtttt 

gtggggtcgg 

aaaaaatttt 

attttaaagg 

aaaaatattt 

attcgttcgg 

gataagtcgc 

tgtaacgtta 

gttttagttt 

tgtgtgaatt 

aataagggtt 

tttagttttt 

gaaggttttg 

tgttttggag 

ataggaaata 

ttcgtagatt 

ttttttttta 

ttattattat 

gggggtaaat 

tgtaaggatc 



aattttggaa 

tataaataaa 

taagtcgagt 

tttttttttt 

gttatgtttt 

ataatagaag 

atatgttttt 

tagttgtgga 

gattattttt 

ttttttattg 

tggggtttat 

tagttttttt 

gttttgtttt 

ttttttaggt 

gtttgttttt 

taagagttcg 

gaggggtaaa 

tcgatggggt 

ttcgcgtggt 

gtagagggag 

tttaaaagta 

gataattttt 

attcggagta 

ttggttagcg 

gataggtttt 

gtagttgtat 

tttagtgatt 

aaggaattag 

tattcgtttt 

cgcggaggtt 

tttgtttaga 

agattgttgg 

tttaagtaga 

tgtagtattg 

gggatttatg 

ttattttggg 

atggacggtt 

gaaggagatt 



tgtaaagatt 

aggttagagt 

tcgtcgaatt 

ttggttgttg 

cgttttattt 

aaatagaaat 

atttttttga 

ttaaaatatt 

gtaggtgtat 

agttttaaaa 

attggttttg 

taggatagaa 

taaggaatcg 

aagaaggggg 

cgagtattta 

gggtaggagt 

ggttttttag 

tcgaggagta 

aagaggaagc 

ggttaaaggc 

aaaatgtaag 

gttttgggaa 

gggaaggttt 

tacggttgaa 

taaggttagt 

tatttacggt 

gtttgtgtgt 

tattttatac 

gattttatta 

aagcggattt 

aatttttgta 

gggttttttt 

gaagtagagt 

gggtgggatg 

ggtagttttt 

tttgggtgaa 

tattggtata 

tgtggatttg 



aaagaatttt 

aaggacgtgt 

gttttcgagg 

ttttttaatt 

atttttttaa 

tggtttttgt 

gagaagtata 

tatggggtgg 

ttgtttttat 

tttcgttgta 

aatttataga 

ttttttaggg 

ttttttgcgt 

cgttgagttt 

tttggggttt 

tggtaaattg 

acgtagattt 

gaagcgtata 

ggtttagtta 

gaaggaatga 

ggattttagc 

atggcgtttt 

gggtgtacgg 

agttaggcgg 

tcggtagtta 

gtggttcggt 

aaaatgatta 

gtatcgtttt 

tttgagagtg 

tttgatagga 

gttagtatag 

tgtgttttaa 

taaatttagg 

atgtttattt 

tttaagtaag 

tagatttttc 

aataaaagtt 

aggttaattg 



60 
120 
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240 
300 
360 
420 
480 
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600 
660 
720 
780 
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900 
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1020 
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1140 
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1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
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2040 
2100 
2160 
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gtagtagaga 
attttaggga 
ttgtttatat 
gttttttagt 
atttgaggtg 
ggtttcggga 
ttagaggtgg 
tggcggtaag 
ggtcgttagt 
gggttttttg 
ttggggattt 
gtttttattt 
gttttttttt 
gggaaggggg 
tttggggaaa 
agttgggttt 
gatttttttg 
atttattatt 
gggagtcgtt 
gtttgtgaat 
aagaatttcg 
ttgaggagag 
gtttattttt 
cgagagtaga 
tttggtacgt 
ttttttttat 
tattagtttt 
tgtaagggcg 
tttaagaagg 
agatttttgt 
aataataagt 
tatttataat 
ggttggagat 
gttttattat 
tatatatata 
agaaatttcg 
ttttcgttag 
gtagttcgcg 
tttaaagaaa 
ttttttttag 
attagttttt 
ttgtataaaa 
tcgggtcgga 
tcggtgtttc 
gtatttagcg 
cggtttcgtt 
cgttgttgtt 
tttttggtta 
tgtagttgtg 
agattatgaa 
gttattcgga 
tagacgagat 
cggttatgtt 
aggataacga 
aaggtaagtt 
ttcgtttttg 
gaagttttgt 
ttttacgtcg 
tagtttaaaa 
ggcggtttaa 
tagagcgt 



agagtttggg 
ttagtttggg 
gggtagagtt 
gattaattgg 
ggaaaggtag 
ggagtagcga 
atattgcgta 
tcgggtagcg 
tattttcggg 
aatttttaat 
aggggttggt 
tatttttagg 
ttggtgtgtt 
tttttaggtt 
gagaggtttt 
ttagggacgt 
gcgtgtttac 
cggttttttt 
aaggttaacg 
gatttttaag 
tttttcgggg 
cgaaggtttt 
taatttagaa 
ggtcggtttg 
aggggatgaa 
ttcgtttttt 
tataaatagt 
gttgtgtgtt 
aaaaattttt 
aggggcgttt 
ttattttatt 
tttgattttt 
tcgagggaaa 
agggtatacg 
tatatatata 
gattggggta 
tatttggtcg 
ttttgttcgt 
ttttagggcg 
taagcgcgtg 
ttcggattat 
aaggttaaga 
gtttttcgga 
gttttttcgc 
aagagagcgg 
ttttttgttt 
gttttttttc 
gttcgatttt 
ttacggtatc 
ggaggtgttg 
tattaagaag 
tatttagtta 
cgttttcggt 
tttttgtatt 
tttttttttg 
ttacgtattt 
ttgatttggt 
tttaagtttc 
ataaaataaa 
aaaaaaatag 



ttcgtgaagg 
gaggcgcgtt 
tcgtgttcgc 
atcggtttta 
tagtagcgag 
tgggtcgtag 
cggtagggat 
agggttttta 
cgtgcggtag 
aaggggtttt 
cggggtcggc 
tttaagtcgt 
tttgtttttt 
ttttggtgtt 
ttgtagttat 
agatttttgg 
ggttagtaga 
aagtagttgg 
tatttttcgg 
tggtcgggaa 
attatttttt 
ttgtttttat 
tttattgttt 
tttgtttatt 
tgagttaatt 
tttagtttgt 
gttttggggg 
agagttcgtg 
ttaaaacggg 
ttataacgac 
agtatttcgt 
ttacggtatt 
acgaagttcg 
cggttattag 
tatatatata 
aaataagttc 
cgaggtcgtt 
ttattgtggg 
ggcgagcggc 
aggggtattt 
tttttattgg 
aaattttggt 
gttgcgcgcg 
gttttagtcg 
gttcgggata 
tttcggggtc 
gtttcgtatt 
ttttataagc 
gaatattaga 
gagtaggtcg 
tttttgtgtt 
tgttattcgt 
tttttttggt 
tttttcgtta 
tttttttatt 
tagtgtattt 
ttgttattat 
gcgtattttt 
taaataaaaa 
atatacgatt 



73/93 
cgtcgtcgcg 
gggatgggta 
gttttagttt 
gtttaaaagt 
tgtagggtcg 
gggacgtcgc 
ggagatttag 
aaataatgta 
cgcggggttt 
gcggggagga 
ggggggttgg 
agtatttttt 
ttgtggtttt 
ttcgttagag 
ttcgggtttt 
agtttagaat 
taatattgag 
atcgtaaagt 



aaggagggaa 
gtaataataa 
tggattttta 
agggagatta 
gtagttagag 
tttgtatatt 
ttagttttcg 
ttattttttg 
tttatatttt 
atgttttcga 
gaaatggtgg 
gaaatttttt 
tttttatgta 
ggggagtata 
tcgaggcggt 
ggacgtagtt 
ttttttttta 
gggtttcggc 
cgcggggtgt 
ggcgtagcgg 
ggtatttagg 
ttaacgtaaa 
tttttttttt 
tgtgttttag 
ggtttgtagc 
tcggttgtta 
agttcgaatt 
gcgcgtttac 
gttgtttggg 
gtagtaattg 
atatgcggtt 
gcgtttggat 
cgtttttcgt 
tttgcgtgta 
tcgatatgtt 
gtagcgatta 
ttttgttggg 
ttgtttgggg 
aataagtttg 
ttttcgagtt 
taataaaatt 
attgttaaag 



gtgtcgcgtt 
tttagtgttt 
tcgcgggagg 
agaagggagt 
ggattagatt 
gggtcgggta 
gcgcgatttt 
gtcggcgcgc 
aaattagtta 
ggcgatttta 
gggggcgtga 
agagtttacg 
attgtaaagt 
acgaaaaggt 
tttttagtag 
gtgtattttt 
tgggtttttg 
gtgtttgata 
attaggaagt 
tgcgtttatt 
tagttattcg 
gggataatta 
atattagatt 
tagcgtttag 
tggattttta 
tgttcgtttt 
agttttttag 
gtattgagtt 
gtagttttgt 
ttaggtattt 
aagttttgtt 
tcgataggtt 
ttcgggcggg 
ttttaatata 
tttatgtttg 
ggtacgcggg 
tttgcgtgtt 
ttaggttttt 
ggagggggcg 
attagattta 
gtttttttta 
taacggttta 
gtttcgttcg 
gtttttcggg 
tcggtcgttt 
gatgttgtag 
ttcggcgcgc 
taagtttatt 
gtttaatttg 
ttcgttggtt 
tttcgtttgt 
ggtgaaggat 
tgagtgcgat 
ttttttgtta 
ttgagacgtt 
tgttagtagc 
tattaaattt 
gtattagtta 
aaaaaaacga 
atgttagtat 



acgtgtgagt 
tatttttgcg 
ttattgtttt 

aagtggcgtg 
aataagttgg 
tagtattttt 
ggagcgcggg 
gattagtttc 
gcggagggcg 
aagcgagagg 
ttttttatta 
agtttatgtt 
tttgaattaa 
agtattcgga 
tttagatgac 
ttatttattt 
atttgggttt 
cggggtttga 
ttatatatga 
gagatagcgg 
ggtaaaagga 
ttaggtttta 
tatggtgttt 
ggtaggattt 
ttgtgtcggt 
agcgtatagt 
atgttattta 
gtgattggtg 
attttaatag 
tatacgaata 
gttgaacggt 
taggtttcgg 
tatatatata 
gtaatttagt 
gttaggcgcg 
ttttattttc 
ttgtttgttg 
tagttagaat 
gaaagtagtg 
ttttttagat 
ttttgttttt 
cgttgttttt 
gtttcgagtc 
cgtttttttt 
ggttttggtt 
gggttttttt 
tttgttaatt 
ttgggttacg 
atgaagtagt 
ttcgatgatt 
cgttgcgttt 
cgtttttttt 
gttatcgagg 
tttaggagat 
gggaagggta 
gaggtatttt 
tatttaaggg 
agaattgaac 
tggagttgcg 
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4560 

4620 

4680 

4740 

4800 

4860 

4920 

4980 

5040 

5100 

5160 

5220 

5280 

5340 

5400 

5460 

5520 

5580 

5640 

5700 

5760 

5820 

5880 

5888 



<210> 70 



BNSDOCID: <WO___2005049861A2_L> 



74/93 



WO 2005/049861 

<211> 1738 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



PCT/EP2004/012740 



<400> 70 

agcgttaaat 
gttaataacg 
tattattatt 
aaattttttt 

gttttagacg 
tttcgggcgt 
tgacgatggt 
ttaggttttc 
cgcgttggta 
tgggcgcgta 
gtttttcgta 
tgggtattcg 
agggcgcgtc 
agaggaatat 
tttttgttat 
gagagttttt 
gagtttcgtc 
aattcgttcg 
attgcgggat 
tagttgtagt 
gaagcggtga 
aaagtttttt 
ggtagttgtt 
gatatttttt 
gagttggggg 
cggtaggggg 
agtgtagtga 
agttgtgtgg 



ggaacgagta 

tgtaatgtgt 

tttgttatta 

tttttttttt 

agattttttt 

tttttggtag 

tttttcgttt 

tttaggcgag 

gggttagttg 

tatcgatttg 

tatggtatag 

ttgttcgatg 

cgtgatgttt 

gcgtacgttt 

ggtattgttt 

ttttattttt 

ttttttaaat 

gtttggtata 

ggtagtttta 

tttatttatt 

cgcggcgcgg 

tattattttt 

ttttttagtt 

ttcgatatcg 

ggttgaaaat 

aaaataggag 

tatgaggagc 

atgttagaat 

agtgtggttt 



ttggtatttg 

ttaatatttg 

ttataaatgt 

atggggtgta 

tgaagaaaat 

ttttaggtgt 

ttttttattt 

atgtatacgt 

tggttgtata 

tacggtttga 

aggaagaagc 

gttaggatgg 

tagggtatgt 

agcgttaggt 

tttcgcgttg 

cgttgttttt 

tttagtcggt 

tagggtacga 

gtttcggatt 

tcgatatttt 

gttttttttc 

tttgggtcgt 

tggttagttt 

gatataagag 

tgaattttgt 

tttttgttgt 

gttgaggata 

aggagggtta 

gttgttgttg 



tttggtgaga 
tttagatatt 

aaatattatc 

gtgtttttcg 

gtttttttta 

ggtcgtttag 

tttttacggt 

tacggttata 

tttttatgag 

tagggtcgtg 

gtagtacggc 

cgtttttttg 

gtcggtatat 

gtagttatag 

cgatttcggt 

tcgtcgagga 

agtaaagcgg 

gtagcgttag 

tcgtagttcg 

ttttgacgtg 

ggtcgtttta 

agtttagggt 

ttttttttcg 

ggtgcgggag 

tttttttgtt 

tttttaattt 

gttgggataa 

cgttgtataa 

ttgttagtag 



ttattttggg 

tagtaatatt 

gaaggttttt 

ttagttttta 

ttttttttta 

ttttcgattg 

tttatttttc 

gataggtagt 

gggttcgtag 

taggaatttt 

gttgtagttt 

cgtgttgtgg 

agggatgcgt 

gtatagcgtt 

agatagaaag 

agaaattttt 

ggtcgcgggg 

tttttagttt 

gagcgtagtt 

ggttcggaac 

tttttaggtt 

tggaagtttg 

gattaagaaa 

agaattttaa 

ttagagtttt 

tgaaatatat 

tgttttgtaa 

attattttta 

atagtttggg 



tattaaatga 

tgtttattgt 

tttgtaagta 

aaatttttat 

ttttttataa 

gtagttatag 

gggaggttcg 

tcgtcgtagg 

tcgtcgcgcg 

agggtgtaaa 

acgtttatta 

tgtaggtggt 

atcgtttcgt 

attaggatgg 

cgtttttttt 

tggggcgtag 

ttcggtcgcg 

tcggggcgcg 

agttacggtt 

gtttttttgg 

cgtcggtgta 

tttttttttt 

aagaattttt 

gagagagaaa 

tttaagtata 

ttgttttttt 

ggtaggcgag 

tttcgttttt 

tcgaaatt 



<210> 71 
<211> 1738 
<212> DNA 

<213> Artificial Sequence 
<220> 



<zzu> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 71 

aatttcggtt 
gggcggagtg 
cgtttgtttt 
gaaagtaaat 
tatttggaaa 
tttttttttt 
aggttttttt 

ggggac^agta 

tatcgacggg 
aagggagcgt 
tcgtggttgg 
cgtttcgaag 
cggtcggatt 
gcgttttaga 



taaattgttt 
ggagtgattt 
gtaggatatt 
atattttaga 
aattttaagg 
gaaatttttt 
ttttggttcg 
ggtttttagt 
tttgggggtg 
ttcgagttta 
ttgcgtttcg 
gttgagagtt 
tcgcggtttc 
ggattttttt 



attagtaata 
atataacgtg 
gttttaattg 
attagagggt 
tagagggagt 
ttcgtatttt 
aagaaaaaag 
tttgggttgc 
gggcggtcga 
cgttagggga 
agttgcggag 
ggcgttgttc 
gttttgttgt 
ttcggcgaag 



ataataataa 
atttttttgt 
tttttagcgt 
agtagaagtt 
aaagtttagt 
tttgtattcg 
attggttaga 
ggtttagagg 
gggggagttc 
ggtgtcggga 
ttcgggattg 
gtgttttgtg 
cgattggagt 
ggatagcgaa 



attatatttt 
tttgatattt 
tttttatgtt 
tttatttttt 
ttttagttaa 
gtgtcgaaaa 
ttaaaaagga 
gggtgatgtt 
gcgtcgcggt 
taaatagggt 
gagttgttcg 
tgttagacgg 
ttgggggaag 
agatgagggt 



atataattaa 
attgtatttt 
ttttatcgga 
tttaatttta 
agagtgtttt 
taattgttag 
gggattttag 
atcgtttttg 
tgtagttgtt 
ttcgtaatgg 
ggcgggttcg 
cggagtttcg 
aaattttttt 
ggtaggaaga 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1738 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 



BNSDOCID: <WO__2005049861A2_L> 



wo 2005/049861 



PCT/EP2004/012740 



gaagggcgtt 
attttagtgg 
gaggcggtgc 
tatttgtatt 
gtggacgtga 
tgtattttgg 
cgcgacgatt 
tgcgacgagt 
gatttttcgg 
gtggttgtta 
gtaggaggtg 
aggaatttta 
tttataaagg 
agtaaatagg 
atttaatgtt 



ttttgtttgt 
cgttgtgttt 
gtatttttat 
atagtacgta 
attgtagcgt 
agtttttgta 
gcgagttttt 
tgtttgttta 
agggtgaggt 
atcgagaatt 
ggaaagaatg 
ggagttagcg 
gagttttcga 
tgttgttagg 
taaaataatt 



cggggtcgta 
gtggttgtat 
gtgtcggtat 
ggagaacgtt 
cgtgttgcgt 
cgattttatt 
tatgaagatg 
tgatcgtggc 
cgtaggaagg 
gggcggttat 
ggggaaatat 
gagagtattg 
tgatgtttgt 
tgtttgagta 
ttattaagta 



75/93 

gcgcgagagg 
ttggcgttgg 
atgttttgga 
attttggtta 
tttttttttt 
aagtcgtgta 
tataattata 
gtgtgtattt 
atggagggag 
atttaaggtt 
tttttttaga 
tattttataa 
atttatagta 
agtgttaaat 
ggtgttaata 



gtagtgttat 
gcgtgcgcgg 
atattacgcg 
tcgagtagta 
gtgttatgta 
agtcggtgtg 
gttggttcga 
cgtttgaagt 
gcgaggaggc 
gttaggggcg 
aaaagtttgg 
agaaaaaaaa 
ataatagaaa 
atattatacg 
ttcgttttat 



<210> 72 
<211> 1755 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



gttttttttt 
cgcgttttgc 
gatgtttaat 
cgaggagttg 
cgcgtttatt 
ttaacgcgcg 
aagtttggtt 
tatcgttacg 
gttcggggtt 
tttgaggttt 
ttttttttat 
aaagattttg 
tgataatagt 
ttattgattt 
ttagcgtt 



900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1738 



<400> 72 

ttgttttttt 

gagggtggag 

tatttttagt 

ttttaatacg 

tgtttaacga 

tttaggattg 

aggggtgtta 

gtattatgtt 

ggggacgttg 

tgtatttttt 

cggggacggc 

cggcgatgta 

ggaagtcgta 

ggtacgggta 

gcgtattcga 

tttcggttag 

tgtggtagag 

ggtcgtgtag 

tttagtgtag 

tcgtcgttcg 

tgttcggcgg 

cgtcgtcgtc 

attttggcgt 

ttcggtcgtt 

tcgtattttg 

ttttttgtcg 

gtattttttt 

tttttgtttt 

ttgttttgtt 

ttattttata 



tttcgtattg 

attttagggt 

ttttagtttt 

gagtggggat 

ttttaggtat 

gggggacggt 

ggggttttta 

gttatttttt 

ggttgagtta 

ggggggttcg 

ggcggcggcg 

gaggtcgttg 

ggtttttatg 

gatgggtcgg 

gtggtagcgt 

gttttcgtgt 

cggtaggtcg 

cggttcggtt 

cgtttttagt 

tatggttgcg 

tttaggtgtt 

gcggaggtcg 

tttttatttc 

tggttttagt 

ttcgagcgtt 

tagttttggt 

cgattttcgt 

tttttttatt 

tttttttttt 

ttttg 



agttttattc 

tttaggtata 

tttttatatt 

gatgtttgtt 

ttttgggttg 

attgggggat 

gggaacgaga 

ggggaggtgg 

ggatagcgtg 

tagagttgtg 

ttatttggag 

tttaggggga 

agcggcgcgt 

tcgagataga 

ttggttagta 

tttagtaggt 

gtagggatgt 

tgttagttat 

agtagcgtta 

ttttttttag 

tcggcgtgcg 

tttaggtggg 

ggggttttag 

tttaaggcgg 

tcgtttagcg 

ttcgtttagc 

tttttttatt 

tattttattt 

cgatatttcg 



gaatgatttt 

gaaaacgggg 

ttttttttta 

ttggtgtttc 

agaggggtta 

ttttagtagt 

gttagaggga 

gaaggcggga 

tgtgtgtgtg 

ttaggggagt 

gcgcggtggc 

atttgtggta 

agtcggcgcg 

cgggcgtaaa 

gcggtagtta 

tgggtagtcg 

taaggtattg 

agtagtcgta 

gcgcggtcgt 

gtgcgcgtcg 

ttttcggttt 

tggtagtttg 

ttcgggtttc 

ggaggtagtg 

ttaggttttg 

gttttttttt 

tttttttttt 

gtttattttt 

gttttttttt 



tagttagggg 

acgtagatta 

tttttttttt 

gggatttagg 

taaggtattt 

ttggttggat 

aggtttggag 

aggttgcggg 

tgtgggcgga 

tgtagggtcg 

gggtaggtgt 

gtgtagtatt 

tacggtttcg 

gagcgagtat 

gttgttcgtt 

tatgcgtttg 

cggcggtttg 

tttttcgtag 

tcgtacgttt 

cgtagttttt 

tgattttatt 

cgttgcgggc 

gtcgtgcgtt 

ggggcggttt 

cgtttttttt 

agggtttttt 

attttttttc 

ttgttttggt 

tttttggtgg 



aattggggaa 

tagtttagaa 

ttttttaagg 

tgaaaggtat 

attaggacgt 

gggtattgag 

tcgtcgggag 

ggataatttc 

gggggggagt 

tcggagcgcg 

tcgaattgta 

ttaggttagg 

tatagcgagc 

aggaagattt 

tgttgtttta 

tagtttatcg 

gagtaggagc 

cgcgtcggcg 

tttttcgtcg 

cgacgttcgg 

tagtcgtcgt 

gtttcgattg 

ttagttaatt 

ttagtttttt 

tcggttcggt 

gtttttttgg 

gttatagttt 

tttttttttt 

gaggttcgtg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1755 



<210> 73 
<211> 1755 
<212> DNA 

<213> Artificial Sequence 



<220> 



: <WO__2005049861A2_I_> 



wo 2005/0-19861 



PCT/EP2004/012740 



76/93 



<223> chemically treated genomic DNA (Homo sapiens) 
<400> 73 



tagggtgtgg 
gagaaaatag 
gaaaa.ggaat 
ggtcgaggaa 
ggttgcggta 
tcgggtaggg 
ggttaggcgg 
gggaggcgtt 
ttcgcggcgg 

■h +• rrrrrT"*- r^rrf - r* 

ttatgcgggc 
gggcgttgta 
agtcgttgta 
tgtcg'ttttg 
agagtttggt 
gttattcgga 
ttatttattc 
aggtttacgg 
atttttgtat 
tcgt cgtcgt 
tttttaagag 
tagtttagcg 
gtggtagtat 
atttttggta 
tttttitaatt 
tggggtcgtt 
tatttcgtgt 
tggggattaa 
aagattttta 
cggaaggaag 



ggtggtacga 
agtagaggga 
aggagaggtt 
aatgtttagg 
ggggagtcga 
tgcgggaggg 
tcggagattg 
aggattagtc 
cggcggcggc 

333 — 

ggcggcggcg 
ttgggcgtcg 
cggtcgtttt 
ttatacggtg 
cgaagtgaag 
tacgtaggtt 
gtgtcgttcg 
ttttttttgg 
cgtcgtgtag 
tttcgcgcgt 
gtgtagtttt 
ttttcggaat 
agtgtttttc 
ttttttttag 
ttgggacgtt 
aaataatgtt 
tgggattttg 
gaatgttttg 
tttttttttt 



gttttttatt 

gaaaagttaa 

gtggcggaga 

gaggtaggga 

gtcgggagag 

gttgagggtc 

gttggggcgt 

ggggcgttcg 

ggttgggtag 

ncTiT.n CIO acres 

ggggggggcg 

gcgcgttgcg 

tattttaagt 

ggttataagc 

tagtaggcga 

tttttgtgtt 

ttgtgcgagg 

tttgagatgt 

ttcgggtatt 

ttcgacggtt 

tttttttcgt 

tatttttcgt 

ggcggtttta 

tatttattta 

ttgataaatg 

ttttatttgg 

ggaagagagg 

gattatgatt 

tagttttttt 



agggagaaga 

ggtagagaga 

gagataagga 

gttttgggga 

gggcgtaaga 

gtttttattg 

acggcgaggt 

tagcgtaggt 

agttagggtc 

ttgcgcggcg 

tgcggacggt 

aggagtacga 

cgtcgtagtg 

gtatgcggtt 

gtagttggtt 

cgttttttgc 

tcgtgcgcgt 

tgtattgtta 

tgttcgttat 

ttgtagtttt 

ttatatatat 

agttttttcg 

gatttttttt 

attaagttgt 

ttttatgatt 

atttcgaggt 

agaggtgagg 

tgcgttttcg 

ggttgggagt 



ggaatcgagg 
taagtaagtg 
ggaaggatgg 
gaaacgttgg 
tttggcgttg 
ttttttcgtt 
tcgggttgga 
tgttatttat 
gggggcgtac 
cgtatttgga 
cgcgttggcg 
ttattatggt 
ttttgatatt 
gtttaatttg 
gtcgttgttg 
gttcgtttgt 
cggttgcgcg 
taagtttttt 
cgcgttttta 
tttagtatag 
atatatacgt 
tttttttatt 
ttggttttcg 
tgagaatttt 
ttttttagtt 
attaaagtaa 
gaagggatgt 
ttttttgtat 
tattcgggta 



tgtcggggaa 

aagtgagtga 

agaaggcgag 

gcgaggttag 

ggcgggacgt 

ttggagttgg 

gtttcgaggt 

ttgggcgatt 

gtcggaatat 

gagggcgtag 

ttgttgttgg 

tggtaggtcg 

tttgtcgatt 

ttggagtacg 

gttaagcgtt 

ttcgatcggt 

tcgtttatgg 

ttggataacg 

ggtagcgtcg 

ttttgcgaat 

tgttttagtt 

tttttaggga 

ttttttggaa 

ttaatgtcgt 

taagaatgtt 

gtattatttt 

ggagaaagat 

ttggaatttt 

aggtttagtg 



agtag 



<210> 74 
<211> 7721 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 74 

gtta-tcgtgg 
taaaaggatt 
agtttttagt 
agcgagtggg 
aggg-tatttt 
tgtatgtacg 
agatggtgaa 
taaaagttaa 
tggagagagg 
gatt-ttagta 
agagoggttt 
ggcggggggc 
tttt tigtcgc 
tagattcgtc 
tttg-tttttt 
cgtggtggtt 
tttgcfagggg 
tcgacgtcga 



gtttagaaaa 
ttgtttaaat 
ttttgtagtt 
aagggagtcg 
tagatttatt 
ggttatttta 
tggggcgggg 
tgtagaattt 
atagaaagtt 
tttagcggaa 
cgattttaaa 
ggggagggag 
gttgtttagg 
gcgtcgtcgt 
tagttttttt 
tttcgagcgg 
gagaagggcg 
tcgtcggacg 



taatgatata 
ttaggggaaa 
tagaagattt 
ttttatatgt 
tgttttaaat 
tatgtaatag 
gagtagggag 
atttttcgag 
aagtggcggg 
taggattata 
gtagaaaaaa 
gcgggtcgcg 
gttcggattt 
cgcgtttttt 
ttttacgtgt 
aggcgcgatt 
gaggcggtcg 
tttttcgttt 



ttttagttat 
tgaaggtgcg 
tgtatgagta 
ttttatatcg 
gtagtaaaat 
ttatcgtatt 
gaatatgtcg 
gaatcgaaaa 
ggtcgcgatt 
atttaaagaa 
taaattgttt 
gcgttggttt 
tgttcggcgt 
tagtcgcggt 
ggatgacgtt 
tcgtcgttta 
gttttttttt 
taaagtttat 



aattttttag 
tgggtttatt 
cggatgttac 
atttgtaaaa 
ttattcgata 
aattaattta 
cgtatgaaaa 
agatatttac 
agtgatcggg 
atgagttttt 
gggggtggaa 
cggggttcgc 
tgcgtttatc 
tttttttttc 
aaaatttcgc 
gcggtttttt 
ttttcgggag 
tggaaaattt 



attgaaagat 
ttgtagttgt 
gagggtattt 
ttgttttgaa 
tcgtttataa 
gttgatattg 
atttcgggtg 
gatttttaag 
attttagttt 
ttcggagtaa 
gatggcgagg 
ggtacggttt 
gcgagggtgt 
gtcgtttttt 
gaaaaagtcg 
ttcgggggcg 
gtaggatttt 
atttttgtaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1755 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 



: <WO__2005049861A2_L> 



wo 2005/049861 



PCT/EP2004/012740 



77/93 



agtaaatgta 
taggaagagg 
gatgttaggt 
gtcgttttag 
aggtttggcg 
ttgcgattag 
tattttgttt 
ttttattttg 
ttatgtgttt 
ttacggagaa 
tttatttttg 
gcggagaagg 
tttggttggg 
tttgtagaaa 
gtatattttt 
aagaataaaa 
tatatatata 
attta-ttttt 
ttagagtata 
tatttttgtt 
agatattagg 
gtttaagttt 
tgtgagagtt 
agttagtaat 
gaagcgttcg 
ggtcgcgatt 
aaagtaagac 
ttcgagacgt 
gattattcgt 
gttttttttc 
gttatattaa 
ggttagattt 
tgtaattttt 
ggggttttaa 
agtttaacgt 
cggtattcgg 
gggtttttta 
tttttttcgt 
tcgttgttat 
cgttcgtttt 
ttaaaaaaaa 
g.tagtaggag 
attttttttt 
ttattttcgt 
attcgttttt 
tatttcgttt 
atttagtcgg 
agtttggtta 
aagggcgcgg 
gtattttttg 
cgtgttggcg 
cgaaatcgga 
tcggggaaag 
ttttttattc 
acgtttagcg 
ttttttgcgt 
ggttttagac 
gtttttgttc 
tttatttttt 
gttgttttgg 
attttaggga 
ttttttttat 
agataattta 



tttttagagt 
gggaagttcg 
gggtgataga 
taatttagtt 
gattttgttt 
agggtttcgg 
tttcgtgttt 
tttgtatttt 
tttcgtattt 
atataaatat 
agtttgaatt 
cgggattcga 
aggtattttt 
agtgtttata 
taatcgaaat 
gtttaataaa 
tgtatttttt 
tttcgtcgtt 
ggtttttgcg 
tagaaggtaa 
gttttaatat 
tttagagata 
tgtaaaatta 
cggaagggga 
aatttgcggg 
ttttttgttt 
ggagtagggg 
gaggattcgt 
ttttttttcg 
ggagaagggg 
gtgatgttta 
atattttaaa 
tttgattcgt 
aatgtaagtg 
gattaaaatt 
ttcgggtgtt 
gcgagttttt 
tcgttttttt 
tgataaggtc 
tttttcgttt 
aaaaaaaaaa 
ttttagagtt 
atttttttaa 
ttaaagaggt 
ttttttcgtt 
tgttggtttt 
tttcggtgtg 
gtatattagg 
tgggggtggg 
taaagatagt 
gcgattttat 
ggggtcggcg 
gaaggggtgg 
gttttttttt 
tagatatttc 
ggtcgttggt 
gttgtatcgc 
gaggattata 
tttttttttt 
tttttttaat 
tatgattttt 
tttttattta 
ttttatattt 



tattttcggt 
ggttttttaa 
cggtaggcgt 
tcgtttaagt 
ttttttagaa 
aagcgagtga 
ttcgtttttc 
tttttttttt 
tgttagtcgg 
agttttattt 
tagttattat 
attcgcgttg 
taggtaagtt 
aatatttaat 
tttaaaacgt 
attggcgttc 
ttttcgtgaa 
ttttattttc 
tttttttttg 
tatgcgtttt 
atggttggag 
tttttgttaa 
tcggggattg 
agtggatagg 
tttttatgaa 
tttttattcg 
gagggggaga 
tatttaggta 
ttttcgttgt 
gggtgtgcgg 
gaggttggga 
aatatttttc 
ttaaaggtgg 
aatgttttta 
aataggtgat 
attcgcggcg 
tttttttttg 
tttttttttt 
ggaggcggtc 
ttttttggtt 
aaaaaaaaaa 
attggttatg 
agcgatattt 
tggtttcggg 
ttgtagggaa 
tcgcgttttt 
tttagagagt 
gcgttggttt 
gggtgacggg 
tttgatttaa 
cgtagtcggt 
aggatgcggg 
tggtgtttgc 
tttttcgggt 
gggcggtttg 
cgcgggggaa 
gtcgttttac 
ttttattttt 
ttttttttgt 
cggggttttc 
atttttgggt 
agggatttat 
ttggatttta 



cgcgtgaggc 
tttttttttt 
tcgttttttt 
cgaaattcgt 
cgtagcggtt 
atatttgtaa 
gacgtttttt 
ttgatgtgtt 
gttttcggtt 
tttgggggag 
tcgtttttta 
ttttcgggtt 
tgggagtatg 
attttgttgt 
tagcgtagag 
gttaaagttt 
gggtgaaaag 
gcgttacggt 
aaatcgaagt 
ttcgcgtgtt 
tggcgattaa 
ttttcgtatt 
gattcgatgg 
ggaattttaa 
tgtagagggc 
ttgttttttt 
gggaaggggc 
tttttttcgg 
ttttatttcg 
agtcggggtg 
gtttcggcgg 
gttttttttt 
tttaggtgaa 
ttcggggtga 
tgttcggggt 
ttggattgtt 
aaagttaatg 
ttttatatat 
gggttttttt 
tttttttgat 
agtaatttgt 
taaatagagg 
tttttttttt 
gtttgagtta 
tttagtgtac 
gttcgggttt 
tcgagttacg 
tttttttttt 
aggaaggagg 
gtatgcgtta 
ttttagggag 
cgaaggatcg 
gtagggggag 
tattttttag 
ttagtagatg 
tcgttgggag 
ggcgttcgaa 
ttagagaagt 
atatattttg 
gaaatagttt 
atgcgaggtt 
ttttaaattg 
aatataaggg 



gtgttttaag 
tttcgaaggg 
aatttacgtt 
cgaagggagt 
tagcgtttcg 
tcgtattgtt 
tttttttttt 
ttttatgtgt 
ttgattgatc 
tcgaggggaa 
tttggtttag 
ttgagtcgat 
tgtgtttagt 
attttttatt 
ggtggggagt 
attattagtt 
gagataagga 
gattagtttg 
ttatattgaa 
aggtggagtg 
aagggaaaat 
tttttacgtt 
cgagttttac 
gaggcgagtt 
gtcgggaagg 
tttcgttgga 
gagagggttt 
ggtgggttgg 
ggagatttag 
gaagagattt 
tttttgtttt 
tttttttcgt 
attggagtaa 
tttaaaagtt 
cgattgtgtg 
ttattttgag 
gtttttatag 
aggagatggg 
ttagttttcg 
gtagtgggga 
tcggtaataa 
gaggggagac 
tttttattat 
atcgtttgta 
ggtttattta 
tttttttcgg 
ttatgttcgt 
ttttggagtg 
tgaagaaacg 
gagtacgtgt 
aaagtttggc 
agcgtggagg 
cgagggggag 
aaagttgtat 
taggggcgag 
ttttgttttc 
gagtttttag 
attttttttt 
tagggggggg 
cgaagttatt 
gttatttttt 
tttgaggtta 
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ttgaattaga 

aggggagtga 
tgtcgtattt 
gcggatgtat 
gcgggcgcgg 
cgtttttatt 
gttcgtattt 
tttttcggat 
gtttattttt 
ggtagtggtt 
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cggtcggaaa 
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gattttaaag 
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ttagttttta 
ttattttacg 
gttcgggaat 
tgttacgcgg 
gggggtattc 
atttttttgt 
tcggtttatt 
gtttcgggac 
agttttggat 
tgttcgtaga 
ttgtttgtcg 
tttttttcgt 
tttttttatg 
taagtcggga 
cgggtgtata 
tttgtaattt 
taattagata 
atatttattt 
ttcgttttag 
acgcgtttta 
ttagcgcgta 
ggcgttttaa 
ttttttcgtt 
tttttagttt 
gttcgcgttt 
tgagggaggt 
tgtacgtgtt 
aaatatatta 
ttattagatc 
tagggtcgat 
gagtgaggcg 
ttttatgttt 
tcggatttaa 
cggtgtggtt 
gaagcgggtt 
ggtttgcggc 
aaatacgatg 
ttttttaata 
tagaagggac 
aggaatatag 
aaaattattt 
ttttattttt 
aggattcgtt 
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ttgaagaagt 

attagagggt 

gtatgtaggg 

gggtcgggt-t 

agattgaaag 

ggagcgcgg-g 

cggagaagag 

ggtagtttcg 

ttttttttgt 

gggaacgttt 

ggaaagtagg 

attcggttcg 

atttgtttat 

aggatattta 

gggtggcgt-t 

aaatttggga 

gcgttttttg 

agagggggga 

tcgcgcgcgt 

ttgcgaagtc 

ggatttcgag 

ggttttcgtt 

ggagaaggag 

tttaggggaa 

cgtgtgttta 

ttttttttgrg 

attttatttt 

tggtttttta 

tgtgtagggg 

ttagggtttt 

ttgtgggtcg 

atttaaagtit 

aagtttggtt 

tttttaatta 

cgtttttttt 

aaagcggttt 

agaggagga-t 

tttttattga 

gcgaagga<g-t 

tttttcgttt 

ttgatgggtt 

attttggttt 

gtttttttat 

ttttttattt 

ggttatgaat 

atttttgggt 

cgcggagaag 

gatcggtttt 



taaagttgga 

agaaatagga 

ttggatggag 

agttgttgtt 

gaggagggga 

gagagggagg 

cgagtagggg 

aggttttgtt 

ttttattttt 

tttttttttt 

agggagaggg 

tagggtcgtg 

tatcgaggag 

attttatatg 

cgttaggagt 

gagggtaatt 

gcgagacgcg 

ggaaaatttg 

gtttttgtat 

gtcgcggttg 

tagaaaggta 

tgtggtcgcg 

agaaacgggg 

tttaaaagaa 

cgtatgtata 

aaaggttggg 

taatcgtgtt 

gttttttcgg 

ggatatcggg 

ttgttttcgt 

tagtcggata 

ttaggggtcg 

tttttttggg 

ttttttgaaa 

tttttttttt 

ttgggtcgta 

ttggggattc 

ttttttgaaa 

agttaaaggg 

tggagttgta 

attttgattt 

tttttttttt 

tttttttttt 

ttattatagg 

tatttggatc 

gttgtttgta 

ttgtgtattt 

tttttttttt 



gggtcgtatt 

gtcggtagtt 

ggagaggggt 

ttttttaata 

ggatcgggag 

agagttaatt 

agagcgagat 

cgtttattat 

ttttcgaaaa 

ttttaaaaaa 

gtcgtcgggt 

cgggatcgta 

cgttattttt 

cgtagaatgg 

taggattttt 

ttcgcgtcgg 

tggttttatt 

ggagaagcga 

gtggttgttt 

tttgcgttgc 

atttttttta 

atttcgcgtt 

aattcgggag 

tcgttttttg 

gttttggatt 

aaacgtcgtt 

ttttttttta 

tgcggagatt 

ttatttttga 

tttttttttc 

ttttcgtcgc 

gaatatagat 

gtttttacgt 

ttattttttt 

tttttttttt 

gggatttttt 

ggatgagatt 

agatgacgaa 

agcgtcgcgg 

gtttattttt 

attttagttt 

ttataaaaaa 

ttttgttgat 

tttgtgagga 

gttttttggt 

tgtttttggt 

atatcgataa 

tttttttgcg 
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ttggcgtgtt 

ttttgtgggt 

ggggggtggc 

acgagagggg 

gggaggaaag 

gtttagttag 

tagttttaag 

ttaattttcg 

ttttttattt 

taaaaataga 

tggttatgga 

atttgtttcg 

cgtagtgttt 

tggttatttg 

tcggatgttc 

tttttcggtt 

tttgtttttt 

ggttgttttg 

ttttttttta 

ggttaggaag 

aaaggttaga 

ggtattttat 

tttcggaagt 

ttttttattt 

tgtcgtggtt 

cgtttatttt 

ttttttattt 

tgggtggggt 

aggagaggtg 

gttcgttatc 

ggcgtttatt 

ttttttggta 

taaaagggtt 

ttgtttcgat 

tttttttatt 

tagatatttt 

aagaagtgga 

atttaaaaaa 

agttgtcgcg 

ttttatagga 

ttttattttt 

aaattaattt 

gttatgtttt 

atagaagtgc 

tggggtttcg 

ttttaaattt 

ttttattaag 

attttcgttt 



atatttatag 

tgttttgttc 

gggggatcgc 

aaaaggaggg 

gggaggagga 

tttgcgttat 

gggaggatcg 

tttttttttt 

agttaaagga 

aaaatttttt 

gttgttgtgt 

agacgatcgc 

ttattttaag 

gatgttggag 

gggttttcgg 

tttgtgcggg 

tttagataaa 

ggcgggggta 

tttttttcgc 

agagtcgggg 

gtaaattcgt 

cggggaggtg 

tttattgaag 

taagtttttg 

tcgttatgtt 

cgtattttat 

tacgaagatt 

aggaaggggg 

ggagtttttc 

gcgtttttta 

tttttaagtt 

ttcgaaattt 

tttttaggat 

tttagttgtc 

tttttttatt 

ttttaattgt 

ttttcggagt 

gagtgagtga 

gttgttgcgt 

tttttgggaa 

gttttttatt 

tttttgtttc 

ttattttcgt 

gaagaagagg 

atttcgaagt 

aaagagatta 

ttttaggagt 

t 
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ggggtttttg 
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tttaggtcgg 

tacgaggtgg 

gttttgtaga 

tgcgtgtaga 

gtaggtcggg 
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ggggagtatt 

gatttgtttt 
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gttttgtaaa 

tatttcggtt 

atttatagtt 

ggagggggtg 

gtgttttttt 

gtttttgttt 

ttttttcggg 

ttgtttcggg 

attttttcga 

gaggttgcgg 

cgttttttta 

cgggaatgat 

ttttagaata 

gttagagtgc 

attttttcga 

tattaaagta 

tttattacgt 

gatagattac 

tttttaattt 

tttttttttt 

tttatttgta 

gttcgttgat 

tgttggtaat 



<210> 75 
<211> 7721 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 75 

aaagcgggaa tcgtagaaag gaagggagga aggggtcggt tattattagt agtttttgag 
gtttgatgga gttgtcggtg taaatgtata gttttttcgc ggttagcggg ttggtttttt 
tgagtttgga ggttaggaat atgtagatag tatttaggag ttgtagatgg gatttcggag 
tcgggatttt agttaagaaa cggtttaggt aatttatggt tagagggaag attttttttt 
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cgtatttttg ttttttatag atttataatg ggagtgggaa agggttgggg ggcgggggtg 300 

' 4-4-4--^4- ^^-.^-,4--.^-.-, 360 



Wyfc-fc-*^*-^^*--^ — J _/ ^ -> — — _____ 

gagagtatag tattagtaaa agagaaaaag aataaaaaag cgtaatttat cgaaataaaa 

aaaattaatt tttttttgtg ggagggggag gggattagaa tgcgtgataa gaataaagaa 4 20 

taaagatgag gaaattggag tgaattagaa tagtttatta gtgttttggt atttttaggg 4 80 

attttataaa agggggtgaa ttatagtttt aaaacgggga gtcggagaag tgcgtagtag 540 

tcgcggtagt ttcgcgacgt tttttttggt tattttttcg cgtattttaa tttatttatt 600 

tttt-tttgga tttcgttatt tttttaaaaa attaataaaa atattttgga ggtttcgggg 660 

gtttattttt tggttttatt cggattttta gatttttttt tattattttc gataattgga 720 

aaaaatgttt gggggggttt ttgcggttta ggggtcgttt ttgggggggc gggtgaggag 7 80 
aggtggggaa gagaggggga gggaggagag gaggaagagc gtcgtagttt cggtagttgg 840 
agtcggagta gggggggatg gttttaaaaa ataattaaaa atcgaggaaa tattttagaa 900 
aagt-tttttt ggcgtgaaaa ttttaaagaa gagttaggtt tttcgaaata gaggtttcgg 960 

gtgttagaaa ggtttgtatt tcgatttttg gggttttgga tttcgggagg aaatttgaag 1020 

gggtgagcgt cgcggcggga gtgttcggtt gcggtttata aggatagaaa ttagggaacg 1080 

cggtgacgag cgaggggaaa gacgggagta gagagttttg gaaagaggta cggggggttt 1140 

ttattttttt tttaggggtg attcggtatt ttttttatat atattttttt tttttttttt 1200 

tattttattt aaattttcgt atcgaggaag ttggaaaatt aaattgtaag taattttcgt 1260 

gagg-tggggg gtgggggaga gggtacgatt agaagtgggg tggtcgggat aatggggtgc 1320 

gagggtaagc gggcgacgtt ttttagtttt tttaaaggga gtttgtaaag taatatggcg 1380 

aaattacggt aggtttagag ttgtgtatac gtgggtatac ggttcgttgg gtaaagattt 14 40 

ggag-tgaggg gtaagaagcg gtttttttgg gtttttttga aatacgcgtt tttttaatgg 1500 

gattttcggg gttttcgaat ttttcgtttt tttttttttt tttttttttt ttattttttc 1560 

ggtgaagtgt tagcgcggag tcgcgattat aggcggggat ttgaggttaa gacgaatttg 1620 

ttttggtttt ttgggggggg ttgttttttt attcggggtt tcgattttag gtttcgattt 1680 

tttttttggt cgtagcgtaa gtagtcgcgg cggtttcgta aaagataggt cgcgaggggg 17 4 0 

gtgggaagaa gaggtagtta tatgtaggaa tacgcgcgcg ggatgttttt ttattttcgt 1800 

ttaggatagt ttcgtttttt ttagattttt tttttttttt tgttttttta gtttatttgg 1860 

agaggaatag aaataaagtt acgcgtttcg ttagaaggcg cgcggtaaat tttcgtatag 1920 

gagtcgggag gtcggcgcgg ggattgtttt tttttaggtt tagggtttcg gtcggggatt 1980 

cgagtattcg gaggggtttt ggtttttggc gagcgttatt tttcgattta tttttagtat 2040 

ttaggtggtt attattttgc gtatgtaggg ttggatgttt ttttgtacgt atttgaagta 2100 

ggagtattgc ggaaggtagc gtttttcgat ggtgagtagg ttttgtagga cgcggtcgtt 2160 

tcggagtagg ttgcggtttc gtacggtttt gcggatcggg tttatttcgt ggtatagtag 2220 

ttttatggtt agttcggcgg tttttttttt ttttgttttt ttcggtttgg aaaaaggttt 2280 

ttttgttttt gttttttgga aggggagggg agagcgtttt tttgattttt tttttttggt 2340 

taaatagggg gttttcgggg gagaggtgag ggtagagaga gaaggtggag tagaagggag 2400 

gcgaggattg ggtggtgggc gagtagagtt tcggggttgt tttattcgta tcggtttttt 2460 

ttttaaaatt ggtttcgttt ttttttgttc gttttttttc gttttgaagc ggtgacgtaa 2520 

gttggttggg tagttagttt tttttttttt tttcgcgttt ttcgttttgg tttttttttt 2580 

tttttttttt tttttcggtt tttttttttt ttttttaatt tttttttttt tttttttttt 2640 

ttttttttcg ttattaagga gaatagtagt tggttcgatt taattttaaa cgcggttttt 2700 

cgttattttt tatttttttt tttttattta gttttgtatg ttaggggttt cggatagggt 27 60 

aatttataaa aaattatcga tttttatttt tgttttttaa ttttatttat tttgtaggtg 2820 

tagtacgtta aaatacgatt ttttaatttt ggttttttta aaacggattt taattttttt 2880 

gtttttgtat ttaagattta ggaatgtagg gtagattatt tgaagatggg gtgattttag 2940 

ataatttaga aataggtttt ttaagtgaaa aataagggag ggggtgattt tagaaaatag 3000 
taatttcgta tatttagaga taaaggttat gtttttgaag tttgtgtttt tgataatttc 3060 
gaagttgttt cgaaagtttc gattaaaggg attagaataa cgtttttttt gttttttttt 3120 
gtagagtgtg tgtagaggaa gaagagggag ggagaggtgg gtattaggaa ggaagggggg 3180 
tgtttttttg gagggataga atgtgatttt cgagtagaaa ttatcgtgtt tttgggggtt 3240 
tttcgggcgt cgtggggcga cgcggtgtag cgtttagggt cgtcgtaggt cgggggtagg 3300 
gtttttagcg gttttttcgc ggttagcggt tacgtaggaa aaattcgttt tttcgttttt 3360 
gtatttgttg ataagtcgtt cgaggtgttt gcgttgagcg tggttatatc gatgtagttt 3420 
tttaggaaat ggttcgggag ggggaggggg cgagtgaggg attaggttcg gttttttttc 34 80 
gttttttttg cgtaaatatt attatttttt ttttttttcg gaggtatgag gtttttacgt 3540 
tcggtttttc gttcgtattt tcgtcgattt tttcggtttc gcgttttatt cgttaggttt 3600 
tttttttggg agtcgattgc ggtgaagtcg tcgttagtac ggtcggtttt gatacgtgtt 3660 
ttaacgtatg tttgagttaa ggttgttttt ataggagata cgatttggtg gcgttttttt 3720 
attttttttt tttcgttatt ttttattttt atcgcgtttt ttggtgtatt ttattttagg 3780 
aggaagggga gagattagcg ttttgatgtg ttggttaagt tggtacgtgt agcgggtatg 3840 
gcgtggttcg agttttttgg gtatatcgag gtcgattgag tgtttttttt atcgagagag 3900 
ggggttcggg taggggcgcg gagagttagt aaggcggggt ggggcgcggg ttgggtgagt 3960 
cgtatattag gttttttgta aggcggagga ggggagcgaa taaattagag gtgtaagcga 4020 
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ttaatttagg tttcggagtt agttttttta aacgagggtg gggcggaagg ggtggtgggg 4080 

gggaaaggag gggatatcgt tttaaaaggg tgaggaagag tttggggcgt cgtttttttt 4140 

ttttttattt gtatagttaa tagttttggg gtttttgtta ttgcgcgttg attgttatcg 4200 

ggtagattat tttttttttt tttttttttt ttttttttta gtaggacgcg ttttttatta 4260 

tattaaaagg aagttaaggg agggcggagg gagagcgggc gttggggcgg gcgaaagttg 4320 

gggagaggtt cggtcgtttt cgattttatt aatagtagcg ggaatgagta ttttattttt 4380 

tatatgtaaa gaaaggggag ggaaggggcg ggcgaggaaa atgtttaatt gttgtggaag 4440 

ttattagttt ttaggaagaa aaaaagttcg ttgaaaaatt taagttgtaa atttaaaatg 4500 

aaatagttta gcgtcgcgga tgatattcgg gtcgaatatc gtgtatattc gtatatagtc 4560 

ggtttcgaat aattatttat tggttttagt tacgttgggt ttttcgattt aagtttttga 4620 

gttatttcgg ataaggatat ttatttatat tttaagattt ttataaggga attattttaa 4680 

ttttatttaa gttatttttg agcggattaa agaaagttgt agcggggaga ggcgagagaa 4740 

ggagggaggg cgggaggtat ttttaaagta taaatttaat tcgataggta agggatagag 4800 

gtcgtcgggg tttttagttt ttggatatta tttgatatag ttttgcgagt aaggtttttt 4860 

ttatttcgat ttcgtatatt tttttttttt cggggaaagg tatttagagt tttgggtttt 4920 

tcgaagtggg ggtagcgggg gcgaggaaga agcgggtggt cgtttcgggg tttagtttat 4980 

ttcgaggaga atgtttgggt ggcgagtttt tacgtttcgg gagtgagtcg agggtttttt 5040 

cgtttttttt tttttttttt ttttttattt cgttttgttt tatagagaaa ttttagcggg 5100 

gaggggggta gcgaatggga ggggtagaga gggtcgcggt cggatgtttt tttttttcgg 5160 

cgttttttgt atttatggag attcgtaagt tcgggcgttt ttcgcgtggt aggttcgttt 5220 

tttgaagttt ttttgtttat tttttttttc gattattgat tgttttcgag cgtgaagttc 5280 

gttatcgaat ttaattttcg gtggttttgt agatttttat acgtggggtg gggcgtgaga 5340 

gggtgcggag gttggtagga atgtttttag gaggtttgga ttggaaattg agtttttttt 5400 

tttggtcgtt attttagtta tgtgttaaaa ttttaatgtt ttgttaaaat gtattttatt 5460 

tagtacgcgg gaaaacgtat gttgtttttt aggtaaaagt gtatattttt ttttagtgta 5520 

gatttcggtt ttaagaaaaa gcgtaagagt ttgtgttttg gttttgaagt ttaaattgat 5580 

tatcgtggcg cgggggtggg gggcggcggg agggggtaga ttgttggttt ttttttattt 5640 

tttttttatt ttttacggaa aaaaaaatat atatatatat attttatgta ggattggtga 5700 

taaattttag cgaacgttag ttttattgga tttttatttt tttttcggtc ggttttttat 57 60 

tttttacgtt agcgttttgg agtttcggtt ggaaagtgta taaagtttgg aggtggaggg 5820 

tgtagtaggg tgttgggtgt ttataggtat ttttttgtag gagtttgtag tattaagtat 5880 

atatattttt aagtttattt ggaggatgtt ttttagttag gtgatttcgc ggtcggttta 5940 

aggttcggga gtagcgcgag ttcgagtttc gtttttttcg cgtaggggcg tttaggttag 6000 

gtggggagcg ggtagtgatt gagtttaggt ttagaaatgg gagttattgt ttttttttcg 6060 

gtttttttaa agagtggagt tgtgtttgtg ttttttcgtg gagggatgga cggttaatta 6120 

aaatcgaaaa ttcgattggt aaaatgcgag gggatatata aattcgaggg gatatatagg 6180 

aggtatatta agaggaagga gggagtgtag gtaaagtaga aaaatgcgga taaggagaag 6240 

aggaaaacgt cgggaagcgg agagtacggg ggagtagggt gggtggggac gggtagtgcg 6300 

attgtaggtg tttattcgtt ttcgggattt tttggtcgta gtcgcgttcg tcggggcgtt 6360 

gggtcgttgc gttttggagg ggggtagagt tcgttaggtt tgtgtattcg tatttttttc 6420 

ggcgaatttc ggtttggacg gggttggatt attgaggcgg tagatgcgat aggcgtgagt 64 80 

taagaaggcg agcgtttgtc gtttgttatt tatttagtat tttatttttt ttttttcgga 6540 

aaaaaaaaaa attaaaagat tcgaattttt tttttttttt gtttgattta gtttaggata 6600 

cgttttacgc ggtcgaaaat agttttggaa atatatttgt tttataaaag tgaatttttt 6660 

aataagtttt ggggcggggg gcgttcggcg gtcggcgtcg gggggttttg tttttcggga 6720 

ggagaaggaa tcggtcgttt tcgttttttt ttttttttag gcgttttcgg gagggggtcg 6780 

ttgggcggcg gaatcgcgtt ttcgttcggg gagttattac gcggtttttt cgcggaattt 6840 

tgacgttatt tatacgtggg ggaaggggtt gggagagtaa gaggaagcgg cgggggaggg 6900 

ggtcgcggtt gggagagcgc ggcggcggcg cggcgggttt ggtattttcg cggtgggcgt 6960 

agcgtcgggt agggttcggg ttttgggtag cgcggtagag gaggtcgtgt cgcggatttc 7020 

ggagttagcg tcgcgattcg tttttttttt cgtttttcgt ttttcgttat tttttatttt 7080 

taagtagttt atttttttta ttttgaaatc ggggtcgttt tttgtttcgg aaaaagttta 7140 

tttttttagg ttatggtttt gtttcgttgg gtattgagat tagattgaaa tttcgattat 7200 

tggtcgcgat tttcgttatt tgatttttta tttttttttt atttgagagt cgtgaatgtt 7260 

tttttcggtt tttcggggag tgagttttgt attgattttt atattcggag ttttttatgc 7320 

gcgatatatt tttttttgtt ttttcgtttt atttattatt ttagtattag ttgggttggt 7380 

taatacgatg gttattatat gtaagataat tcgtgtatgt attgtgagcg atatcggatg 7440 

aattttgttg tatttggaat aaatggattt agaaatattt ttttaaaata gttttataaa 7500 

tcgatgtgaa aatatgtagg gcgatttttt ttttattcgt tggatatttt cgtggtattc 7560 

gtgtttatgt agaatttttt aaattgtaag ggttgaaaat tgtagttgta gagtgagttt 7620 

acgtattttt atttttttta aatttgggta aagttttttt aattttttaa tttggggggt 7680 

tatagttgaa atgtgttatt attttttaaa tttacggtga t 7721 



BNSDOCID: <WO__2005049861A2_I_> 



wo 2005/049861 

<210> 76 
<211> 5888 
<212> DNA 

<213> Artificial Sequence 



PCT/EP2004/012740 



81/93 



<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
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atgttttgtg 
aaattgttgt 
ttaaattgtt 
gtgtgggagg 
agaatttttg 
ggggtgggat 
tttatttttt 
gttgttttgg 
tatgattggg 
tttgtttagg 
tgggtggtat 
tatggttttg 
tagttgtagg 
gttaaagagg 
tagtagtgag 
tggagttggg 
ttgggtgtga 
gatattggga 
tgatttgggg 
ttatgtaaat 
gggttggtta 
ggaagggaat 
tttttaaata 
tgggttgtgg 
ggtgggaatg 
aagtttttgt 
tgtgtgtgtg 
gatggagttt 
ttttagttat 
tataaatata 
ttgttatttt 
aagagtttta 
tttttaaatg 
tttttgtagt 
gattggtggt 
agaggaagga 
gtattagggg 
tgtttttgtg 
gggtgggttt 
ttttttagtt 
aagttttttt 
ttataggttt 
tggtttttag 
taatgaatga 
ggaaaattgt 
gtttagtttt 
tttttaaatt 
ttttttttaa 
gaaagagtta 
ataagggttt 
atttttaatg 
aggagtttga 
tggtggtttt 



t agttttagt 
ttagtttttt 
tttaagtata 
ggtgttttaa 
ttttttttgt 
tttttgggag 
ttggtggttg 
<5ggaaatggt 
gtgtagtggt 
ttattgaggt 
tgttttatga 
tggtttagta 
-ttggtaggga 
aagagtttgt 
ttagggtttt 
Qaagggtgag 
tttggggttt 
ggatagtgtg 
gagtagaatg 
ttggagggtg 
ttattttttg 
-tttggttgtg 
ataaatagag 
gagtgggggg 
tgtttagttt 
tgggttgtta 
tgtgtgtgtg 
gggatttgtt 
-bgtttagtag 
•tttgtatgag 
gttggagtga 
"ttagttatat 
aatggtatga 
■tgtgtgtttt 
-tggtataaaa 
<gttttgttta 
gtattatgtt 
g-agtttggga 
-tttttgttta 
gttgtttttg 
atatgtaagg 
agattttggt 
cftttaagtta 
atgggtggta 
tatttggaga 
tgggtgtttt 
ggtttagggt 
tataaattat 
ataaagagtg 
•ttttgttttt 
ttttttgttg 
agttggtttg 
tgtgttttgt 



gttagtattt 
gtttttttag 
gttggtataa 
atttgatata 
tattggtatt 
tgttttagtt 
gtaggaggtg 
tgtatttaag 
tttttatttg 
agatgggggt 
ttagtgggat 
ggttgggtag 
tgggtttgta 
gtgttgagtt 
gtagtattgt 
gtggttggag 
tgaaaagttg 
ggtgaggtgt 
agttgttgtt 
gggggagtaa 
ggtttggttt 
tttttttttt 
aagtttggtt 
tatgtagggt 
tgtgtgttgt 
ggtatgagtg 
tgttgggggg 
tgtttgaggt 
tttgttggtg 
tagaatttta 
gtgtttagga 
aggattgttt 
tttaatattt 
ggaaagttgg 
gatgggtata 
gagatttatg 
gggtgttgga 
tttagtgttt 
attgttttta 
ggtggttgtg 
tgggtgtatt 
tttttaattt 
ttaggtatat 
aaagtttatt 
gaatgtatat 
gttggggaag 
ttttttgttt 
tttgtaatga 
tgagttttga 
atgttttttt 
gggttgtttt 
gttggtttga 
gtgttggttg 



ttaataataa 
ttttgttgtt 
tttgggagga 
ggtttgttgt 
ttaagtaggg 
tagtagggag 
gttgttgtta 
tatgttgggt 
tatgtagagt 
gaagagtgag 
ttaagtgttg 
ttgtatgttt 
attgttgtgt 
taggtagtag 
gggtgtgtga 
tttgagtttg 
gtagttggtg 
tgtaagtttg 
ggggtatagt 
gggaggagtt 
tgtgttgaga 
tagatgttgt 
gttgtgtttt 
attttgtgag 
tggggtttgg 
ggagagggtg 
ttgtgttttt 
tgttttggtg 
tgttttttaa 
tatggaaaat 
agggttttgt 
attatttttt 
gaaggtatta 
agtatgggtt 
aaagatgggt 
agggttagaa 
tgtgtagaaa 
ttgattgtaa 
gtttttttat 
aagatttaaa 
gttattattt 
tttttttttt 
tttgtggttt 
tagtgttatt 
tttgaatttt 
ggtttggggt 
ttaatgaaag 
aattataaag 
gagatgttat 
aattttttgt 
ttttttgtag 
gttttgtgtt 
tattgttttg 



ttgtgtattt 
tttgtttgtt 
gaatgtgtga 
gatgatagat 
atgtattggg 
tggggaagta 
gtgaggggga 
taggggaagt 
gagtggtatg 
tataggaatt 
gtttgtttta 
tggtatttga 
ttgtaggaga 
tgtgaggtga 
ttttgagggg 
ttttgggttt 
gttggggtgt 
tgtgtagttt 
tagagttttt 
aatgaagggt 
atgtttttta 
tgtttgtttg 
tatagtgagt 
tggttttgtg 
gtttgttttg 
tgtgtgtgtg 
ggtagttgtg 
aattttgttt 
tgttgtaaaa 
gaaatattaa 
tgttgtagaa 
tgttttggag 
tgggttttaa 
tttagggtat 
aggttgggag 
ttagtttatt 
tgaataaata 
atagtaagtt 
ggggatagga 
gagataattt 
tttgattatt 
ggaagatgtg 
agttgtttag 
tgttgattgt 
aagaatttgt 
agttgtaaaa 
tattaagagg 
gaaatagaag 
gatttgggtt 
tggttttggt 
agttttttgt 
gttgtatgtt 
ggagtttttg 



attttttttt 60 

tgttttattt 120 

gatttgggtg 180 

taggttaggt 240 

atgtgtggta 300 

agagggaagg 360 

tgtaaaggtt 420 

tgaaggtgga 480 

gttggatggt 540 

ttttggtgtt 600 

gtattttttt 660 

tgttgtggta 720 

agttgggttg 780 
ggaagagtag 840 
gtagagggag 900 
gttttttttg 960 

ggagaagtgg 1020 

tggggggttt 1080 

ttggtttttt 1140 

aatttgagga 1200 

tgtgtttgtt 1260 

ttttaggatt 1320 

gagtagggtg 1380 

attaggtatt 1440 

ttttagtttg 1500 

tgtgtgtgtg 1560 

tgtgttttgt 1620 

ttttttgaat 1680 

aaattagaat 1740 

taaaatgggt 1800 

atgtttttat 1860 

agattttttt 1920 

tatatagttg 1980 

tgtttgtaaa 2040 

ggagtgaggt 2100 

tattttttat 2160 

ggttggtttt 2220 

ttgggttggg 2280 

ggtttttgtt 234 0 

ttggagggtg 2400 

taagagttat 24 60 

ttggttttgg 2520 

aggagttggg 2580 
aaatatgtta 2640 
gtttttaaga 2700 
ggtttttttt 2760 
tttaaaagtt 2820 
tatattaaaa 2880 
tgggagtggg 2940 
taatttttaa 3000 
tgggagttta 3060 
tggaagtggt 3120 
ttgtttggtt 3180 
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tgttgttagg 
atttttggtt 
ttggaattta 
ttttaagttg 
tggggaatag 
atgagtagtg 
tttgggatgt 
tttgttgtta 
ttattaaagg 
taaggtatgg 
ttgggtattt 
tatatataga 
ttttgtattt 
gaagaa gt 1 1 
gtttaaattt 
agattttgtt 
tttattttta 
aagtgagaag 
tttttggatg 
agtaatgaat 
aggtgaagtg 
ttgtgttgtt 
ttttgggttt 
gttatttggg 
ttttttatgt 
ggatgatttt 
tttgtagttg 
tatttttgtg 
tgagattaga 
agaataaata 
aagggtttgg 
ttaatgtgga 
tggtggagat 
tttttttgtt 
taatttggtt 
taattaagta 
ttaaaatgat 
gttttt-tttt 
ttttgtatta 
gtgttttggt 
tagaaatttt 
ttgtttttga 
ataaaaattt 
tttagtgtat 
gattagtaga 
tatttatg 



aggtgttggg 
agtttgtttg 
tgttatttag 
ttttttttat 
ggtaataatt 
tagggatggg 
ttatatgtgg 
gttgatttta 
tttttatttg 
aaaatttatt 
tgtttaaagg 
atgaatatta 
tgggtttggt 

y-rrr-l- a a a a 

gtgttggtta 
ttgttaggga 
tttttaagta 
aatgatgtgt 
attattttgt 
tgggttatat 
attattgggt 
gtttggtttt 
gtgtatttag 
ggtgttattt 
tgagattttt 
atttttttgt 
gttgggttgt 
tatgtttttg 
gtttgtgttt 
gtttgttaat 
gttttagatg 
gtttagtgtt 
gtagaaggtg 
ttgagggatt 
tgtgggttta 
tagtgaagtt 
aaaaataagt 
attttatgag 
tgtttttttt 
agagattagt 
gggagaatga 
ttaaaaaata 
ttgagggtag 
atgtttttat 
aattttttag 



agttgtgttt 
tttggtttgt 
tttggttttg 
ttttttttgt 
ttttgtggag 
atattgggtg 
tgtggtattg 
ggtttatagg 
tattaatgga 
tatttaagtt 
gggttgttta 
ttttatttta 
tttgtttttt 

rro a a rrl- ■*-+-+- -J- 

-y«.w.w.^ w w w w w 

taagagtttt 
gtttgtttgg 
gtaaaattaa 
gtaaaatgtt 
atataagtag 
tgtaagtggt 
tagttttggg 
tagttgtgtg 
gttttttttg 
tttaaaatag 
tatattttta 
ttttggtttt 
ttttttttgt 
ttttttggat 
ggagagtttt 
ttttattttg 
ggtgtttgga 
ttttttttgt 
gttttttggg 
ttgttttgga 
aagttagtgt 
ttgaagttta 
atatttataa 
tgttttagtt 
aggaagatag 
ttttgttttt 
atggggtgaa 
ataattaaaa 
tttggtgagt 
tttagttttt 
tttttgtatt 
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gagtttttat 

ggtgtttttt 

attttgtatt 

ttttgggtta 

gttgggatgt 

tttattttag 

tggtggtgtt 

ttttttttga 

ttgtttatgt 

tagggtaagt 

taggtttttg 

atgttgtagg 

tgtttgagtg 

agtaattttt 

tggataggta 

tttttgtgaa 

agtggatgga 

agttttttaa 

ttattgggaa 

atagttgttg 

gatttgttgt 

ttggttagtt 

ttttgggtga 

agattgtttt 

tttttaggaa 

ttttttattt 

tatgtggggg 

tttattggtt 

tgttttttat 

agtttttgtg 

aagtaaatga 

ttgaaggggt 

ggtaaagtag 

gagaattgta 

gaattttatg 

gtagaaaatg 

ggataatttt 

tatagttgat 

aggtatatta 

tttgttgttt 

ggtatggtat 

aaaaaaaaaa 

ttgatttgtg 

tatttatagt 

ttaaaatttg 



ttttgttgtg 

gtggtttatt 

tgttgttgtt 

agattggttt 

gggtatggag 

tgtgtttttt 

tttatgaatt 

tttttgtaat 

ttattttttt 

gatggtggat 

gagaggggtt 

tttatggaag 

ttttttgtgt 

ttagaat aat 

agatttttat 

gagttgggaa 

tttttatttt 

tttatataat 

attgaggtat 

atgttatatg 

gatttgttgg 

gggtgggtga 

gtattttttt 

tttgaggttg 

ggtttttttg 

ggttttataa 

gatttgtgtt 

tagatgtgga 

tttaggaaga 

tgtatttttt 

agggtttagg 

gtgttggagg 

gagttagttt 

attgtttagg 

tttttgagat 

attaaaaaat 

ttgtaataga 

tgggaataga 

tggaggttgg 

ttttaataag 

gttttttttg 

aaataaaaaa 

gggaggaaat 

ataaggtttt 

agattgatgt 



tgtagtgttt 

gttgtttttt 

gtttttttta 

aattgattat 

ttttgtttat 

tagattggtt 

tagatttttt 

tgattaaaat 

tttgtttatt 

gtttatttta 

tggtttagaa 

agttttgatt 

ttagggtatt 

ttggtttttt 

ttttatgttt 

aagtgagttt 

tgaggagtga 

ttagtattgg 

ggagaggtta 

tgttttggtg 

gtgtttttaa 

tgttattttt 

atgggattta 

taagttaggt 

aggggtgggg 

tgaggatgtt 

tgtggttgtg 

tttttgagaa 

gtttagtttg 

taaatatttt 

gaggttgagg 

aggaagggtg 

ggggtttatt 

tttgtgtaag 

ttttttgttt 

agtttaaatt 

atattttttt 

ttgaatgtta 

ttgtgggttg 

aaaatagttt 

tatttttggg 

aattatatat 

tttatttttg 

aaatttgttg 

tattggtgta 



3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4560 

4620 

4680 

4740 

4800 

4860 

4920 

4980 

5040 

5100 

5160 

5220 

5280 

5340 

5400- 

5460 

5520 

5580 

5640 

5700 

5760 

5820 

5880 

5888 



<210> 77 
<211> 5888 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
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tatagatgta 
tattggttta 
gtattaaata 
atttttgtgt 
agaagtagtt 
aatttttagg 



tattggtaat 
gtaaatttga 
gaaatggaat 
gtgtggtttt 
tagagatata 
gttatttttt 



attaatttta 
gattttatgt 
ttttttttta 
ttttgttttt 
aaaaagatat 
tattgaagga 



aattttggaa 
tataaataaa 
taagttgagt 
tttttttttt 
gttatgtttt 
ataatagaag 



tgtaaagatt 
aggttagagt 
ttgttgaatt 
ttggttgttg 
tgttttattt 
aaatagaaat 



aaagaatttt 
aaggatgtgt 
gtttttgagg 
ttttttaatt 
atttttttaa 
tggtttttgt 



60 
120 
180 
240 
300 
360 
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taaggtatta atttatggtt agtttttatg atatgttttt atttttttga gagaagtata 420 

gtataaaata gtgtttagtt tatttttagt tagttgtgga ttaaaatatt tatggggtgg 480 

ggaagaataa gaaaatgttt tgttgtagaa gattattttt gtaggtgtat ttgtttttat 540 

tattttggag tttggattgt tttttagtta ttttttattg agttttaaaa ttttgttgta 600 

tttggttggg gtaaagaggt tttgggaatg tggggtttat attggttttg aatttataga 660 

ttagattgtt tatatagatt tgggtaatta tagttttttt taggatagaa ttttttaggg 720 

tgagaagggg taggttttag attggttttt gttttgtttt taaggaattg ttttttgtgt 780 

ttttgttgtg tttttttttt tttagtgtgt ttttttaggt aagaaggggg tgttgagttt 840 

tgtgttggtt ttggtttttt tggatttttt gtttgttttt tgagtattta tttggggttt 900 

agatttttga aatatttaag gagatatgtg taagagtttg gggtaggagt tggtaaattg 960 

tttgttttta gattagattt tttttaagat gaggggtaaa ggttttttag atgtagattt 1020 

tggttttgtt tttggaaatt tgtgtttgaa ttgatggggt ttgaggagta gaagtgtata 1080 

tggaggtgta tggttgtggg tataggtttt tttgtgtggt aagaggaagt ggtttagtta 1140 

gttgtagggg tgtttttgtt gtggggttgg gtagagggag ggttaaaggt gaaggaatga 1200 

ggttattttt ttattttttg aaaaaatttt tttaaaagta aaaatgtaag ggattttagt 12 60 

gtaaaggaat ttgatttgta attttaaagg gataattttt gttttgggaa atggtgtttt 1320 

tagatggttg aattttatga aaaaatattt atttggagta gggaaggttt gggtgtatgg 1380 

atttggggag aggtgatgtt atttgtttgg ttggttagtg tatggttgaa agttaggtgg 1440 

taatgtggtt ggagatattt gataagttgt gataggtttt taaggttagt ttggtagtta 1500 • 

ttttatttta ttgagg-tata tgtaatgtta gtagttgtat tatttatggt gtggtttggt 1560 

ttgttattta atttttttat gttttagttt tttagtgatt gtttgtgtgt aaaatgatta 1620 

tttgggagtt ggtgtt<ggat tgtgtgaatt aaggaattag tattttatat gtattgtttt 1680 

ttttgttttt attttt-baga aataagggtt tatttgtttt gattttatta tttgagagtg 1740 

ggggtgggag gtttgttttt tttagttttt tgtggaggtt aagtggattt tttgatagga 1800 

tagaatttga atgtgagagt gaaggttttg tttgtttaga aatttttgta gttagtatag 18 60 

gtttaaataa gaagttaaat tgttttggag agattgttgg gggttttttt tgtgttttaa 1920 

gtttttttag tgtttt<gagt ataggaaata tttaagtaga gaagtagagt taaatttagg 1980 

atatgggagg ttgaggtttt tttgtagatt tgtagtattg gggtgggatg atgtttattt 2040 

tgtgtgtgtt ttggattaag ttttttttta gggatttatg ggtagttttt tttaagtaag 2100 

atgtttggtg gagtgg<gtat ttattattat ttattttggg tttgggtgaa tagatttttt 2160 

gtgttttaaa tgggta<ggga gggggtaaat atggatggtt tattggtata aataaaagtt 2220 

tttggtgggt tttgattaat tgtaaggatt gaaggagatt tgtggatttg aggttaattg 2280 

gtagtagaga agagtttggg tttgtgaagg tgttgttgtg gtgttgtgtt atgtgtgagt 2340 

attttaggga ttagtttggg gaggtgtgtt gggatgggta tttagtgttt tatttttgtg 2400 

ttgtttatat gggtagagtt ttgtgtttgt gttttagttt ttgtgggagg ttattgtttt 24 60 

gttttttagt gattaattgg attggtttta gtttaaaagt agaagggagt ggggagagtg 2520 

atttgaggtg ggaaag<gtag tagtagtgag tgtagggttg ggattagatt aagtggtgtg 2580 

ggttttggga ggagtagrtga tgggttgtag gggatgttgt gggttgggta aataagttgg 2 640 

ttagaggtgg atattgtgta tggtagggat ggagatttag gtgtgatttt tagtattttt 27 00 

tggtggtaag ttgggtagtg agggttttta aaataatgta gttggtgtgt ggagtgtggg 27 60 

ggttgttagt tatttttggg tgtgtggtag tgtggggttt aaattagtta gattagtttt 2820 

gggttttttg aatttttaat aaggggtttt gtggggagga ggtgatttta gtggagggtg 2880 

ttggggattt aggggttggt tggggttggt ggggggttgg gggggtgtga aagtgagagg 2 940 

gtttttattt tatttt-tagg tttaagttgt agtatttttt agagtttatg ttttttatta 3000 

gttttttttt ttggtgtgtt tttgtttttt ttgtggtttt attgtaaagt agtttatgtt 30 60 

gggaaggggg tttttaggtt ttttggtgtt tttgttagag atgaaaaggt tttgaattaa 3120 

tttggggaaa gagaggtzttt ttgtagttat tttgggtttt tttttagtag agtatttgga 3180 

agttgggttt ttagggsitgt agatttttgg agtttagaat gtgtattttt tttagatgat 3240 

gatttttttg gtgtgtttat ggttagtaga taatattgag tgggtttttg ttatttattt 3300 

atttattatt tggttttttt aagtagttgg attgtaaagt gtgtttgata atttgggttt 3360 

gggagttgtt aaggttaatg tattttttgg aaggagggaa attaggaagt tggggtttga 3420 

gtttgtgaat gatttttaag tggttgggaa gtaataataa tgtgtttatt ttatatatga 34 80 

aagaattttg ttttttgggg attatttttt tggattttta tagttatttg gagatagtgg 3540 

ttgaggagag tgaaggtttt ttgtttttat agggagatta gggataatta ggtaaaagga 3600 

gtttattttt taatttagaa tttattgttt gtagttagag atattagatt ttaggtttta 3660 

tgagagtaga ggttggtttg tttgtttatt tttgtatatt tagtgtttag tatggtgttt 3720 

tttggtatgt aggggatgaa tgagttaatt ttagtttttg tggattttta ggtaggattt 37 80 

ttttttttat tttgtttttt tttagtttgt ttattttttg tgtttgtttt ttgtgttggt 3840 

tattagtttt tataaatagt gttttggggg tttatatttt agttttttag agtgtatagt 3900 

tgtaagggtg gttgtgtgtt agagtttgtg atgtttttga gtattgagtt atgttattta 3960 

tttaagaagg aaaaattttt ttaaaatggg gaaatggtgg gtagttttgt gtgattggtg 4 020 

agatttttgt aggggtgttt ttataatgat gaaatttttt ttaggtattt attttaatag 4080 

aataataagt ttattttatt agtattttgt tttttatgta aagttttgtt tatatgaata 4140 
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tatttataat tttcfattttt ttatggtatt ggggagtata ttgataggtt gttgaatggt 4200 

ggttggagat ttgagggaaa atgaagtttg ttgaggtggt tttgggtggg taggttttgg 42 60 

gttttattat agggtatatg tggttattag ggatgtagtt ttttaatata tatatatata 4320 

tatatatata tatatatata tatatatata ttttttttta tttatgtttg gtaatttagt 4380 

agaaattttg gattggggta aaataagttt gggttttggt ggtatgtggg gttaggtgtg 4440 

tttttgttag tatttggttg tgaggttgtt tgtggggtgt tttgtgtgtt ttttattttt 4500 

gtagtttgtg ttttgtttgt ttattgtggg ggtgtagtgg ttaggttttt ttgtttgttg 4560 

tttaaagaaa ttttagggtg ggtgagtggt ggtatttagg ggagggggtg tagttagaat 4 620 

ttttttttag taagtgtgtg aggggtattt ttaatgtaaa attagattta gaaagtagtg 4 680 

attagttttt tttggattat tttttattgg tttttttttt gtttttttta ttttttagat 4740 

ttgtataaaa aaggttaaga aaattttggt tgtgttttag taatggttta ttttgttttt 4800 

ttgggttgga gttttttgga gttgtgtgtg ggtttgtagt gttttgtttg tgttgttttt 4860 

ttggtgtttt gtttttttgt gttttagttg ttggttgtta gttttttggg gttttgagtt 4 920 

gtatttagtg aaga.gagtgg gtttgggata agtttgaatt ttggttgttt tgtttttttt 4 980 

tggttttgtt ttttttgttt ttttggggtt gtgtgtttat gatgttgtag ggttttggtt 5040 

tgttgttgtt gttttttttt gttttgtatt gttgtttggg tttggtgtgt gggttttttt 5100 

tttttggtta gtttgatttt ttttataagt gtagtaattg taagtttatt tttgttaatt 5160 

tgtagttgtg ttatggtatt gaatattaga atatgtggtt gtttaatttg ttgggttatg 5220 

agattatgaa ggaggtgttg gagtaggttg gtgtttggat tttgttggtt atgaagtagt 5280 

gttatttgga tattaagaag tttttgtgtt tgttttttgt ttttgtttgt tttgatgatt 5340 

tagatgagat tatttagtta tgttatttgt tttgtgtgta ggtgaaggat tgttgtgttt 5400 

tggttatgtt tgtttttggt tttttttggt ttgatatgtt tgagtgtgat tgtttttttt 5460 

aggataatga tttttgtatt ttttttgtta gtagtgatta ttttttgtta gttattgagg 5520 

aaggtaagtt tttttttttg tttttttatt ttttgttggg ttgagatgtt tttaggagat 5580 

tttgtttttg ttatgtattt tagtgtattt ttgtttgggg tgttagtagt gggaagggta 5640 

gaagttttgt ttgatttggt ttgttattat aataagtttg tattaaattt gaggtatttt 5700 

ttttatgttg tttaagtttt gtgtattttt tttttgagtt gtattagtta tatttaaggg 5760 
tagtttaaaa ataaaataaa taaataaaaa taataaaatt aaaaaaatga agaattgaat 
ggtggtttaa aaaaaaatag atatatgatt attgttaaag atgttagtat tggagttgtg 
tagagtgt 

<210> 78 
<211> 1738 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 78 

agtgttaaat ggaatgagta ttggtatttg tttggtgaga ttattttggg tattaaatga 60 
gttaataatg tgtaatgtgt ttaatatttg tttagatatt tagtaatatt tgtttattgt 12 0 

180 

240 
300 
360 
420 
480 



5820 
5880 
5888 



tattattatt tttgttatta ttataaatgt aaatattatt gaaggttttt tttgtaagta 
aaattttttt tttttttttt atggggtgta gtgttttttg ttagttttta aaatttttat 
gggagaaatt agattttttt tgaagaaaat gtttttttta ttttttttta ttttttataa 
gttttagatg tttttggtag ttttaggtgt ggttgtttag tttttgattg gtagttatag 
ttttgggtgt ttttttgttt ttttttattt tttttatggt tttatttttt gggaggtttg 
tgatgatggt tttaggtgag atgtatatgt tatggttata gataggtagt ttgttgtagg 
ttaggttttt gggttagttg tggttgtata tttttatgag gggtttgtag ttgttgtgtg 54 0 

■ ' ■ 600 

660 
720 



tgtgttggta tattgatttg tatggtttga tagggttgtg taggaatttt agggtgtaaa 

tgggtgtgta tatggtatag aggaagaagt gtagtatggt gttgtagttt atgtttatta 

gttttttgta ttgtttgatg gttaggatgg tgtttttttg tgtgttgtgg tgtaggtggt 

tgggtatttg tgtgatgttt tagggtatgt gttggtatat agggatgtgt attgttttgt 780 

agggtgtgtt gtgtatgttt agtgttaggt gtagttatag gtatagtgtt attaggatgg 840 

agaggaatat ggtattgttt ttttgtgttg tgattttggt agatagaaag tgtttttttt 900 

tttttgttat ttttattttt tgttgttttt ttgttgagga agaaattttt tggggtgtag 960 

gagagttttt ttttttaaat tttagttggt agtaaagtgg ggttgtgggg tttggttgtg 1020 

gagttttgtt gtttggtata tagggtatga gtagtgttag tttttagttt ttggggtgtg 1080 

aatttgtttg ggtagtttta gttttggatt ttgtagtttg gagtgtagtt agttatggtt 1140 

attgtgggat tttatttatt ttgatatttt ttttgatgtg ggtttggaat gtttttttgg 1200 

tagttgtagt tgtggtgtgg gttttttttt ggttgtttta tttttaggtt tgttggtgta 1260 

gaagtggtga tattattttt tttgggttgt agtttagggt tggaagtttg tttttttttt 1320 
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aaagtttttt ttttttagtt tggttagttt tttttttttg gattaagaaa aagaattttt 1380 

ggtagttgtt tttgatattg gatataagag ggtgtgggag agaattttaa gagagagaaa 1440 

gatatttttt ggttgaaaat tgaattttgt tttttttgtt ttagagtttt tttaagtata 1500 

gagttggggg aaaataggag tttttgttgt tttttaattt tgaaatatat ttgttttttt 1560 

tggtaggggg tatgaggagt gttgaggata gttgggataa tgttttgtaa ggtaggtgag 1620 

agtgtagtga atgttagaat aggagggtta tgttgtataa attattttta ttttgttttt 1680 

agttgtgtgg agtgtggttt gttgttgttg ttgttagtag atagtttggg ttgaaatt 1738 

<210> 79 
<211> 1738 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 79 



aattttggtt 

gggtggagtg 

tgtttgtttt 

gaaagtaaat 

tatttggaaa 

tttttttttt 

aggttttttt 

ggggaaagta 

tattgatggg 

aagggagtgt 

ttgtggttgg 

tgttttgaag 

tggttggatt 

gtgttttaga 

gaagggtgtt 

attttagtgg 

gaggtggtgt 

tatttgtatt 

gtggatgtga 

tgtattttgg 

tgtgatgatt 

tgtgatgagt 

gattttttgg 

gtggttgtta 

gtaggaggtg 

aggaatttta 

tttataaagg 

agtaaatagg 

atttaatgtt 



taaattgttt 

ggagtgattt 

gtaggatatt 

atattttaga 

aattttaagg 

gaaatttttt 

ttttggtttg 

ggtttttagt 

tttgggggtg 

tttgagttta 

ttgtgttttg 

gttgagagtt 

ttgtggtttt 

ggattttttt 

ttttgtttgt 

tgttgtgttt 

gtatttttat 

atagtatgta 

attgtagtgt 

agtttttgta 

gtgagttttt 

tgtttgttta 

agggtgaggt 

attgagaatt 

ggaaagaatg 

ggagttagtg 

gagtttttga 

tgttgttagg 

taaaataatt 



attagtaata 

atataatgtg 

gttttaattg 

attagagggt 

tagagggagt 

tttgtatttt 

aagaaaaaag 

tttgggttgt 

gggtggttga 

tgttagggga 

agttgtggag 

ggtgttgttt 

gttttgttgt 

tttggtgaag 

tggggttgta 

gtggttgtat 

gtgttggtat 

ggagaatgtt 

tgtgttgtgt 

tgattttatt 

tatgaagatg 

tgattgtggt 

tgtaggaagg 

gggtggttat 

ggggaaatat 

gagagtattg 

tgatgtttgt 

tgtttgagta 

ttattaagta 



ataataataa 

atttttttgt 

tttttagtgt 

agtagaagtt 

aaagtttagt 

tttgtatttg 

attggttaga 

ggtttagagg 

gggggagttt 

ggtgttggga 

tttgggattg 

gtgttttgtg 

tgattggagt 

ggatagtgaa 

gtgtgagagg 

ttggtgttgg 

atgttttgga 

attttggtta 

tttttttttt 

aagttgtgta 

tataattata 

gtgtgtattt 

atggagggag 

atttaaggtt 

tttttttaga 

tattttataa 

atttatagta 

agtgttaaat 

ggtgttaata 



attatatttt atataattaa 



tttgatattt 

tttttatgtt 

tttatttttt 

ttttagttaa 

gtgttgaaaa 

ttaaaaagga 

gggtgatgtt 

gtgttgtggt 

taaatagggt 

gagttgtttg 

tgttagatgg 

ttgggggaag 

agatgagggt 

gtagtgttat 

gtgtgtgtgg 

atattatgtg 

ttgagtagta 

gtgttatgta 

agttggtgtg 

gttggtttga 

tgtttgaagt 

gtgaggaggt 

gttaggggtg 

aaaagtttgg 

agaaaaaaaa 

ataatagaaa 

atattatatg 

tttgttttat 



attgtatttt 

ttttattgga 

tttaatttta 

agagtgtttt 

taattgttag 

gggattttag 

attgtttttg 

tgtagttgtt 

tttgtaatgg 

ggtgggtttg 

tggagttttg 

aaattttttt 

ggtaggaaga 

gttttttttt 

tgtgttttgt 

gatgtttaat 

tgaggagttg 

tgtgtttatt 

ttaatgtgtg 

aagtttggtt 

tattgttatg 

gtttggggtt 

tttgaggttt 

ttttttttat 

aaagattttg 

tgataatagt 

ttattgattt 

ttagtgtt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1738 



<210> 80 

<211> 1755 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 80 



ttgttttttt ttttgtattg agttttattt gaatgatttt tagttagggg aattggggaa 

gagggtggag attttagggt tttaggtata gaaaatgggg atgtagatta tagtttagaa 

tatttttagt ttttagtttt tttttatatt ttttttttta tttttttttt ttttttaagg 

ttttaatatg gagtggggat gatgtttgtt ttggtgtttt gggatttagg tgaaaggtat 

tgtttaatga ttttaggtat ttttgggttg agaggggtta taaggtattt attaggatgt 
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tttaggattg 
aggggtgtta 
gtattatgtt 
ggggatgttg 
tgtatttttt 
tggggatggt 
tggtgatgta 
ggaagttgta 
ggtatgggta 
gtgtatttga 
ttttggttag 
tgtggtagag 
ggttgtgtag 
tttagtgtag 
ttgttgtttg 
tgtttggtgg 
tgttgttgtt 
attttggtgt 
tttggttgtt 
ttgtattttg 
ttttttgttg 
gtattttttt 
tttttgtttt 
ttgttttgtt 
ttattttata 



gggggatggt 
ggggttttta 
gttatttttt 
ggttgagtta 
ggggggtttg 
ggtggtggtg 
gaggttgttg 
ggtttttatg 
gatgggttgg 
gtggtagtgt 
gtttttgtgt 
tggtaggttg 
tggtttggtt 
tgtttttagt 
tatggttgtg 
tttaggtgtt 
gtggaggttg 
tttttatttt 
tggttttagt 
tttgagtgtt 
tagttttggt 
tgatttttgt 
tttttttatt 
tttttttttt 
ttttg 



attgggggat 
gg-gaatgaga 
gg-ggaggtgg 
ggatagtgtg 
tagagttgtg 
tt atttggag 
tt taggggga 
sgtggtgtgt 
tt gagataga 
tt ggttagta 
tt tagtaggt 
gt agggatgt 
tg-ttagttat 
ag^tagtgtta 
ttttttttag 
tt ggtgtgtg 
tt taggtggg 
ggggttttag 
tt taaggtgg 
tt gtttagtg 
tttgtttagt 
tttttttatt 
tattttattt 
tgatattttg 
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ttttagtagt 
gttagaggga 
gaaggtggga 
tgtgtgtgtg 
ttaggggagt 
gtgtggtggt 
atttgtggta 
agttggtgtg 
tgggtgtaaa 
gtggtagtta 
tgggtagttg 
taaggtattg 
agtagttgta 
gtgtggttgt 
gtgtgtgttg 
tttttggttt 
tggtagtttg 
tttgggtttt 
ggaggtagtg 
ttaggttttg 
gttttttttt 
tttttttttt 
gtttattttt 
gttttttttt 



ttggttggat 
aggtttggag 
aggttgtggg 
tgtgggtgga 
tgtagggttg 
gggtaggtgt 
gtgtagtatt 
tatggttttg 
gagtgagtat 
gttgtttgtt 
tatgtgtttg 
tggtggtttg 
ttttttgtag 
ttgtatgttt 
tgtagttttt 
tgattttatt 
tgttgtgggt 
gttgtgtgtt 
ggggtggttt 
tgtttttttt 
agggtttttt 
attttttttt 
ttgttttggt 
tttttggtgg 



gggtattgag 
ttgttgggag 
ggataatttt 
gggggggagt 
ttggagtgtg 
ttgaattgta 
ttaggttagg 
tatagtgagt 
aggaagattt 
tgttgtttta 
tagtttattg 
gagtaggagt 
tgtgttggtg 
ttttttgttg 
tgatgtttgg 
tagttgttgt 
gttttgattg 
ttagttaatt 
ttagtttttt 
ttggtttggt 
gtttttttgg 
gttatagttt 
tttttttttt 
gaggtttgtg 



360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1755 



<210> 81 
<211> 1755 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 81 



tagggtgtgg ggtggtatga gttttttatt agggagaaga ggaattgagg tgttggggaa 60 

gagaaaatag agtagaggga gaaaagttaa ggtagagaga taagtaagtg aagtgagtga 120 

gaaaaggaat aggagaggtt gtggtggaga gagataagga ggaaggatgg agaaggtgag 180 

ggttgaggaa aatgtttagg gaggtaggga gttttgggga gaaatgttgg gtgaggttag 240 

ggttgtggta ggggagttga gttgggagag gggtgtaaga tttggtgttg ggtgggatgt 300 

ttgggtaggg tgtgggaggg gttgagggtt gtttttattg tttttttgtt ttggagttgg 360 

ggttaggtgg ttggagattg gttggggtgt atggtgaggt ttgggttgga gttttgaggt 4 20 

gggaggtgtt aggattagtt ggggtgtttg tagtgtaggt tgttatttat ttgggtgatt 480 

tttgtggtgg tggtggtggt ggttgggtag agttagggtt gggggtgtat gttggaatat 540 

ttgggttgtt gggtattgag tgttgggggg ttgtgtggtg tgtatttgga gagggtgtag 600 

ttatgtgggt ggtggtggtg ggggggggtg tgtggatggt tgtgttggtg ttgttgttgg 660 

gggtgttgta ttgggtgttg gtgtgttgtg aggagtatga ttattatggt tggtaggttg 720 

agttgttgta tggttgtttt tattttaagt tgttgtagtg ttttgatatt tttgttgatt 780 

tgttgttttg ttatatggtg ggttataagt gtatgtggtt gtttaatttg ttggagtatg 840 

agagtttggt tgaagtgaag tagtaggtga gtagttggtt gttgttgttg gttaagtgtt 900 

gttatttgga tatgtaggtt tttttgtgtt tgttttttgt gtttgtttgt tttgattggt 960 

ttatttattt gtgttgtttg ttgtgtgagg ttgtgtgtgt tggttgtgtg ttgtttatgg 1020 

aggtttatgg ttttttttgg tttgagatgt tgtattgtta taagtttttt ttggataatg 1080 

atttttgtat tgttgtgtag tttgggtatt tgtttgttat tgtgttttta ggtagtgttg 1140 

ttgttgttgt ttttgtgtgt tttgatggtt ttgtagtttt tttagtatag ttttgtgaat 1200 

tttttaagag gtgtagtttt ttttttttgt ttatatatat atatatatgt tgttttagtt 1260 

tagtttagtg tttttggaat tattttttgt agtttttttg tttttttatt tttttaggga 1320 

gtggtagtat agtgtttttt ggtggtttta gatttttttt ttggtttttg ttttttggaa 1380 

atttttggta ttttttttag tatttattta attaagttgt tgagaatttt ttaatgttgt 1440 

ttttttaatt ttgggatgtt ttgataaatg ttttatgatt ttttttagtt taagaatgtt 1500 

tggggttgtt aaataatgtt ttttatttgg attttgaggt attaaagtaa gtattatttt 1560 

tattttgtgt tgggattttg ggaagagagg agaggtgagg gaagggatgt ggagaaagat 1620 
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tggggattaa gaatgttttg gattatgatt tgtgtttttg ttttttgtat ttggaatttt 
aagattttta tttttttttt tagttttttt ggttgggagt tatttgggta aggtttagtg 
tggaaggaag agtag 

<210> 82 
<211> 7721 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



1680 
1740 
1755 



<400> 82 

gttattgtgg 
taaaaggatt 
agtttttagt 
agtgagtggg 
agggtatttt 
tgtatgtat.g 
agatggtgaa 
taaaagttaa 
tggagagagg 
gattttagta 
agagtggttt 
ggtggggggt 
tttttgttgt 
tagatttgtt 
tttgtttttt 
tgtggtggtt 
tttggagggg 
ttgatgttga 
agtaaatgta 
taggaagagg 
gatgttaggt 
gttgttttag 
aggtttggtg 
ttgtgattag 
tattttgttt 
ttttattttg 
ttatgtgttt 
ttatggagaa 
tttatttttg 
gtggagaagg 
tttggttggg 
tttgtagaaa 
gtatattttt 
aagaataaaa 
tatatatata 
atttattttt 
ttagagtata 
tatttttgtt 
agatattagg 
gtttaagttt 
tgtgagagtt 
agttagtaat 
gaagtgtttg 
ggttgtgatt 
aaagtaagat 
tttgagatgt 
gattatttgt 
gttttttttt 
gttatattaa 



gtttagaaaa 
ttgtttaaat 
ttttgtagtt 
aagggagttg 
tagattt att 
ggttatttta 
tggggtgggg 
tgtagaattt 
atagaaagtt 
tttagtggaa 
tgattttaaa 
ggggagggag 
gttgtttagg 
gtgttgttgt 
tagttttttt 
ttttgagtgg 
gagaagggtg 
ttgttggatg 
tttttagagt 
gggaagtttg 
gggtgataga 
taatttagtt 
gattttgttt 
agggttttgg 
ttttgtgttt 
tttgtatttt 
ttttgtattt 
atataaatat 
agtttgaatt 
tgggatttga 
aggtattttt 
agtgtttata 
taattgaaat 
gtttaataaa 
tgtatttttt 
ttttgttgtt 
ggtttttgtg 
tagaaggtaa 
gttttaatat 
tttagagata 
tgtaaaatta 
tggaagggga 
aatttgtggg 
ttttttgttt 
ggagtagggg 
gaggatttgt 
tttttttttg 
ggagaagggg 
gtgatgttta 



taatgatata 
ttaggggaaa 
tagaagattt 
ttttatatgt 
tgttttaaat 
tatgtaatag 
gagtagggag 
attttttgag 
aagtggtggg 
taggattata 
gtagaaaaaa 
gtgggttgtg 
gtttggattt 
tgtgtttttt 
ttttatgtgt 
aggtgtgatt 
gaggtggttg 
ttttttgttt 
tatttttggt 
ggttttttaa 
tggtaggtgt 
ttgtttaagt 
ttttttagaa 
aagtgagtga 
tttgtttttt 
tttttttttt 
tgttagttgg 
agttttattt 
tagttattat 
atttgtgttg 
taggtaagtt 
aatatttaat 
tttaaaatgt 
attggtgttt 
tttttgtgaa 
ttttattttt 
tttttttttg 
tatgtgtttt 
atggttggag 
tttttgttaa 
ttggggattg 
agtggatagg 
tttttatgaa 
tttttatttg 
gagggggaga 
tatttaggta 
tttttgttgt 
gggtgtgtgg 
gaggttggga 



ttttagttat 
tgaaggtgtg 
tgtatgagta 
ttttatattg 
gtagtaaaat 
ttattgtatt 
gaatatgttg 
gaattgaaaa 
ggttgtgatt 
atttaaagaa 
taaattgttt 
gtgttggttt 
tgtttggtgt 
tagttgtggt 
ggatgatgtt 
ttgttgttta 
gttttttttt 
taaagtttat 
tgtgtgaggt 
tttttttttt 
ttgttttttt 
tgaaatttgt 
tgtagtggtt 
atatttgtaa 
gatgtttttt 
ttgatgtgtt 
gtttttggtt 
tttgggggag 
ttgtttttta 
tttttgggtt 
tgggagtatg 
attttgttgt 
tagtgtagag 
gttaaagttt 
gggtgaaaag 
gtgttatggt 
aaattgaagt 
tttgtgtgtt 
tggtgattaa 
tttttgtatt 
gatttgatgg 
ggaattttaa 
tgtagagggt 
ttgttttttt 
gggaaggggt 
ttttttttgg 
ttttattttg 
agttggggtg 
gttttggtgg 



aattttttag 
tgggtttatt 
tggatgttat 
atttgtaaaa 
ttatttgata 
aattaattta 
tgtatgaaaa 
agatatttat 
agtgattggg 
atgagttttt 
gggggtggaa 
tggggtttgt 
tgtgtttatt 
tttttttttt 
aaaattttgt 
gtggtttttt 
tttttgggag 
tggaaaattt 
gtgttttaag 
ttttgaaggg 
aatttatgtt 
tgaagggagt 
tagtgttttg 
ttgtattgtt 
tttttttttt 
ttttatgtgt 
ttgattgatt 
ttgaggggaa 
tttggtttag 
ttgagttgat 
tgtgtttagt 
attttttatt 
ggtggggagt 
attattagtt 
gagataagga 
gattagtttg 
ttatattgaa 
aggtggagtg 
aagggaaaat 
tttttatgtt 
tgagttttat 
gaggtgagtt 
gttgggaagg 
ttttgttgga 
gagagggttt 
ggtgggttgg 
ggagatttag 
gaagagattt 
tttttgtttt 



attgaaagat 60 

ttgtagttgt 120 

gagggtattt 180 

ttgttttgaa 240 

ttgtttataa 300 

gttgatattg 360 

attttgggtg 420 

gatttttaag 480 

attttagttt 540 

tttggagtaa 600 
gatggtgagg 660 

ggtatggttt 720 
gtgagggtgt 7 80 

gttgtttttt 84 0 

gaaaaagttg 900 
tttgggggtg 960 

gtaggatttt 1020 

atttttgtaa 1080 

ttgaattaga 114 0 

aggggagtga 1200 

tgttgtattt 1260 

gtggatgtat 1320 

gtgggtgtgg 1380 

tgtttttatt 1440 

gtttgtattt 1500 

ttttttggat 1560 

gtttattttt 1620 

ggtagtggtt 1680 

gtgtttttgt 1740 

tgtggaatta 1800 

gttgtaggtt 18 60 

tttaggtttt 1920 

tggttggaaa 1980 

ttatatggga 2040 

agaattaata 2100 

gattttaaag 2160 

agaaagtgtg 2220 

tattttaata 2280 

ttagttttta 2340 

ttattttatg 2400 

gtttgggaat 24 60 

tgttatgtgg 2520 

gggggtattt 2580 

atttttttgt 2640 

ttggtttatt 2700 

gttttgggat 27 60 

agttttggat 2820 

tgtttgtaga 2880 

ttgtttgttg 2 940 
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ggttagattt atattttaaa aatatttttt gttttttttt ttttttttgt ttttttttgt 3000 

tgtaattttt tttgatttgt ttaaaggtgg tttaggtgaa attggagtaa tttttttatg 3060 

ggggttttaa aatgtaagtg aatgttttta tttggggtga tttaaaagtt taagttggga 3120 

agtttaatgt gattaaaatt aatagg-tgat tgtttggggt tgattgtgtg tgggtgtata 3180 

tggtatttgg tttgggtgtt atttgtggtg ttggattgtt ttattttgag tttgtaattt 3240 

gggtttttta gtgagttttt tttttttttg aaagttaatg gtttttatag taattagata 3300 

ttttttttgt ttgttttttt tttttt-tttt ttttatatat aggagatggg atatttattt 3360 

ttgttgttat tgataaggtt ggaggtggtt gggttttttt ttagtttttg tttgttttag 3420 

tgtttgtttt ttttttgttt ttttttggtt tttttttgat gtagtgggga atgtgtttta 3480 

ttaaaaaaaa aaaaaaaaaa aaaaaaaaaa agtaatttgt ttggtaataa ttagtgtgta 3540 

gtagtaggag ttttagagtt attggttatg taaatagagg gaggggagat ggtgttttaa 3600 

attttttttt atttttttaa agtgatattt tttttttttt tttttattat tttttttgtt 3660 

ttatttttgt ttaaagaggt tggttttggg gtttgagtta attgtttgta tttttagttt 3720 

atttgttttt tttttttgtt ttgtag-ggaa tttagtgtat ggtttattta gtttgtgttt 37 80 

tattttgttt tgttggtttt ttgtgttttt gtttgggttt ttttttttgg tgagggaggt 3840 

atttagttgg ttttggtgtg tttagagagt ttgagttatg ttatgtttgt tgtatgtgtt 3900 

agtttggtta gtatattagg gtgttggttt tttttttttt ttttggagtg aaatatatta 3960 

aagggtgtgg tgggggtggg gggtgatggg aggaaggagg tgaagaaatg ttattagatt 4020 

gtattttttg taaagatagt tttgatttaa gtatgtgtta gagtatgtgt tagggttgat 4080 

tgtgttggtg gtgattttat tgtagttggt ttttagggag aaagtttggt gagtgaggtg 4140 

tgaaattgga ggggttggtg aggatgtggg tgaaggattg agtgtggagg ttttatgttt 4200 

ttggggaaag gaaggggtgg tggtgtttgt gtagggggag tgagggggag ttggatttaa 4260 

ttttttattt gttttttttt ttttttgggt tattttttag aaagttgtat tggtgtggtt 4320 

atgtttagtg tagatatttt gggtggtttg ttagtagatg taggggtgag gaagtgggtt 4380 

ttttttgtgt ggttgttggt tgtgggggaa ttgttgggag ttttgttttt ggtttgtggt 4440 

ggttttagat gttgtattgt gttgttttat ggtgtttgaa gagtttttag aaatatgatg 4500 

gtttttgttt gaggattata ttttattttt ttagagaagt attttttttt ttttttaata 4560 

tttatttttt tttttttttt ttttttttgt atatattttg tagggggggg tagaagggat 4 620 

gttgttttgg tttttttaat tggggttttt gaaatagttt tgaagttatt aggaatatag 4 680 

attttaggga tatgattttt atttttgggt atgtgaggtt gttatttttt aaaattattt 4740 

ttttttttat tttttattta agggatttat ttttaaattg tttgaggtta ttttattttt 4 800 

agataattta ttttatattt ttggatttta aatataaggg taggaggatt aggatttgtt 4860 

ttgaagaagt taaagttgga gggttgtatt ttggtgtgtt atatttatag aatgagtgaa 4920 

attagagggt agaaatagga gttggtagtt ttttgtgggt tgttttgttt ggggtttttg 4 980 

gtatgtaggg ttggatggag ggagaggggt ggggggtggt gggggattgt gtttgaagtt 5040 

gggttgggtt agttgttgtt ttttttaata atgagagggg aaaaggaggg agggagggag 5100 

agattgaaag gaggagggga ggattgggag gggaggaaag gggaggagga attagagtgg 5160 

ggagtgtggg gagagggagg agagttaatt gtttagttag tttgtgttat tgttttagag 522 0 

tggagaagag tgagtagggg agagtgagat tagttttaag gggaggattg gtgtgagtga 5280 

ggtagttttg aggttttgtt tgtttattat ttaatttttg tttttttttt gttttatttt 5340 

ttttttttgt ttttattttt tttttgaaaa ttttttattt agttaaagga aggaggttag 5400 
gggaatgttt tttttttttt ttttaa.aaaa taaaaataga aaaatttttt tttaggttgg 54 60 
ggaaagtagg agggagaggg gttgttgggt tggttatgga gttgttgtgt tatgaggtgg 5520 
atttggtttg tagggttgtg tgggattgta atttgttttg agatgattgt gttttgtaga 5580 
atttgtttat tattgaggag tgttattttt tgtagtgttt ttattttaag tgtgtgtaga 5640 
aggatattta attttatatg tgtagaatgg tggttatttg gatgttggag gtaggttggg 5700 
gggtggtgtt tgttaggagt taggattttt ttggatgttt gggtttttgg ttggagtttt 57 60 
aaatttggga gagggtaatt tttgtgttgg ttttttggtt tttgtgtggg agtttattgt 5820 
gtgttttttg gtgagatgtg tggttttatt tttgtttttt tttagataaa ttggggaggt 5880 
agagggggga ggaaaatttg ggagaagtga ggttgttttg ggtgggggta ggggagtatt 5940 
ttgtgtgtgt gtttttgtat gtggttgttt ttttttttta ttttttttgt gatttgtttt 6000 
ttgtgaagtt gttgtggttg tttgtgttgt ggttaggaag agagttgggg tttgaaattg 6060 
ggattttgag tagaaaggta atttttttta aaaggttaga gtaaatttgt tttggtttta 6120 
ggtttttgtt tgtggttgtg attttgtgtt ggtattttat tggggaggtg gagggaggag 6180 
ggagaaggag agaaatgggg aatttgggag ttttggaagt tttattgaag aaatgtgtgt 624 0 
tttaggggaa tttaaaagaa ttgttttttg ttttttattt taagtttttg tttagtgagt 6300 
tgtgtgttta tgtatgtata gttttggatt tgttgtggtt ttgttatgtt gttttgtaaa 6360 
ttttttttgg aaaggttggg aaatgttgtt tgtttatttt tgtattttat tattttggtt 6420 
attttatttt taattgtgtt ttttttttta ttttttattt tatgaagatt atttatagtt 6480 
tggtttttta gtttttttgg tgtggagatt tgggtggggt aggaaggggg ggagggggtg 654 0 
tgtgtagggg ggatattggg ttatttttga aggagaggtg ggagtttttt gtgttttttt 6600 
ttagggtttt ttgtttttgt tttttttttt gtttgttatt gtgtttttta gtttttgttt 6660 
ttgtgggttg tagttggata tttttcfttgt ggtgtttatt tttttaagtt tttttttggg 6720 
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atttaaagtt 
aagtttggtt 
tttttaatta 
tgtttttttt 
aaagtggttt 
agaggaggat 
tttttattga 
gtgaaggagt 
ttttttgttt 
ttgatgggtt 
attttggttt 
gtttttttat 
ttttttattt 
ggttatgaat 
atttttgggt 
tgtggagaag 
gattggtttt 



ttaggggttg 
tttttttggg 
ttttttgaaa 
tttttttttt 
ttgggttgta 
ttggggattt 
ttttttgaaa 
agttaaaggg 
tggagttgta 
attttgattt 
tttttttttt 
tttttttttt 
ttattatagg 
tatttggatt 
gttgtttgta 
ttgtgtattt 
tttttttttt 



gaatatagat 
gtttttatgt 
ttattttttt 
tttttttttt 
gggatttttt 
ggatgagatt 
agatgatgaa 
agtgttgtgg 
gtttattttt 
attttagttt 
ttataaaaaa 
ttttgttgat 
tttgtgagga 
gttttttggt 
tgtttttggt 
atattgataa 
tttttttgtg 
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ttttttggta 
taaaagggtt 
ttgttttgat 
tttttttatt 
tagatatttt 
aagaagtgga 
atttaaaaaa 
agttgttgtg 
ttttatagga 
ttttattttt 
aaattaattt 
gttatgtttt 
atagaagtgt 
tggggttttg 
ttttaaattt 
ttttattaag 
atttttgttt 



tttgaaattt 
tttttaggat 
tttagttgtt 
tttttttatt 
ttttaattgt 
tttttggagt 
gagtgagtga 
gttgttgtgt 
tttttgggaa 
gttttttatt 
tttttgtttt 
ttatttttgt 
gaagaagagg 
attttgaagt 
aaagagatta 
ttttaggagt 
t 



ttgttttggg 
atttttttga 
gaggttgtgg 
tgttttttta 
tgggaatgat 
ttttagaata 
gttagagtgt 
atttttttga 
tattaaagta 
tttattatgt 
gatagattat 
tttttaattt 
tttttttttt 
tttatttgta 
gtttgttgat 
tgttggtaat 



6780 
6840 
6900 
6960 
7020 
7080 
7140 
7200 
7260 
7320 
7380 
7440 
7500 
7560 
7620 
7680 
7721 



<210> 83 
<211> 7721 
<212> DNA 
<213> Artificial 



Sequence 



<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



<400> 83 

aaagtgggaa 

gtttgatgga 

tgagtttgga 

ttgggatttt 

tgtatttttg 

gagagtatag 

aaaattaatt 

taaagatgag 

attttataaa 

ttgtggtagt 

tttttttgga 

gtttattttt 

aaaaatgttt 

aggtggggaa 

agttggagta 

aagttttttt 

gtgttagaaa 

gggtgagtgt 

tggtgatgag 

ttattttttt 

tattttattt 

gaggtggggg 

gagggtaagt 

aaattatggt 

ggagtgaggg 

gatttttggg 

ggtgaagtgt 

ttttggtttt 

tttttttggt 

gtgggaagaa 

ttaggatagt 

agaggaatag 

gagttgggag 

tgagtatttg 

ttaggtggtt 



ttgtagaaag 
gttgttggtg 
ggttaggaat 
agttaagaaa 
ttttttatag 
tattagtaaa 
tttttttgtg 
gaaattggag 
agggggtgaa 
tttgtgatgt 
ttttgttatt 
tggttttatt 

gggggggttt 

gagaggggga 
gggggggatg 
ggtgtgaaaa 
ggtttgtatt 
tgtggtggga 
tgaggggaaa 
tttaggggtg 
aaatttttgt 
gtgggggaga 
gggtgatgtt 
aggtttagag 
gtaagaagtg 
gtttttgaat 
tagtgtggag 
ttgggggggg 
tgtagtgtaa 
gaggtagtta 
tttgtttttt 
aaataaagtt 
gttggtgtgg 
gaggggtttt 
attattttgt 



gaagggagga 

taaatgtata 

atgtagatag 

tggtttaggt 

atttataatg 

agagaaaaag 

ggagggggag 

tgaattagaa 

ttatagtttt 

tttttttggt 

tttttaaaaa 

tggattttta 

ttgtggttta 

gggaggagag 

gttttaaaaa 

ttttaaagaa 

ttgatttttg 

gtgtttggtt 

gatgggagta 

atttggtatt 

attgaggaag 

gggtatgatt 

ttttagtttt 

ttgtgtatat 

gtttttttgg 

tttttgtttt 

ttgtgattat 

ttgttttttt 

gtagttgtgg 

tatgtaggaa 

ttagattttt 

atgtgttttg 

ggattgtttt 

ggtttttggt 

gtatgtaggg 



aggggttggt 

gtttttttgt 

tatttaggag 

aatttatggt 

ggagtgggaa 

aataaaaaag 

gggattagaa 

tagtttatta 

aaaatgggga 

tatttttttg 

attaataaaa 

gatttttttt 

ggggttgttt 

gaggaagagt 

ataattaaaa 

gagttaggtt 

gggttttgga 

gtggtttata 

gagagttttg 

ttttttatat 

ttggaaaatt 

agaagtgggg 

tttaaaggga 

gtgggtatat 

gtttttttga 

tttttttttt 

aggtggggat 

atttggggtt 

tggttttgta 

tatgtgtgtg 

tttttttttt 

ttagaaggtg 

tttttaggtt 

gagtgttatt 

ttggatgttt 



tattattagt 

ggttagtggg 

ttgtagatgg 

tagagggaag 

agggttgggg 

tgtaatttat 

tgtgtgataa 

gtgttttggt 

gttggagaag 

tgtattttaa 

atattttgga 

tattattttt 

ttgggggggt 

gttgtagttt 

attgaggaaa 

ttttgaaata 

ttttgggagg 

aggatagaaa 

gaaagaggta 

atattttttt 

aaattgtaag 

tggttgggat 

gtttgtaaag 

ggtttgttgg 

aatatgtgtt 

tttttttttt 

ttgaggttaa 

ttgattttag 

aaagataggt 

ggatgttttt 

tgttttttta 

tgtggtaaat 

tagggttttg 

ttttgattta 

ttttgtatgt 



agtttttgag 

ttggtttttt 

gattttggag 

attttttttt 

ggtgggggtg 

tgaaataaaa 

gaataaagaa 

atttttaggg 

tgtgtagtag 

tttatttatt 

ggttttgggg 

gataattgga 

gggtgaggag 

tggtagttgg 

tattttagaa 

gaggttttgg 

aaatttgaag 

ttagggaatg 

tggggggttt 

tttttttttt 

taatttttgt 

aatggggtgt 

taatatggtg 

gtaaagattt 

tttttaatgg 

ttattttttt 

gatgaatttg 

gttttgattt 

tgtgaggggg 

ttatttttgt 

gtttatttgg 

ttttgtatag 

gttggggatt 

tttttagtat 

atttgaagta 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
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ggagtattgt 
ttggagtagg 
ttttatggtt 
ttttgttttt 
taaatagggg 
gtgaggattg 
ttttaaaatt 
gttggttggg 
tttttttttt 
tttttttttg 
tgttattttt 
aatttataaa 
tagtatgtta 

^ ^ w w - >3 . - 

ataatttaga 
taattttgta 
gaagttgttt 
gtagagtgtg 
tgtttttttg 
ttttgggtgt 
gtttttagtg 
gtatttgttg 
tttaggaaat 
gttttttttg 
ttggtttttt 
tttttttggg 
ttaatgtatg 
attttttttt 
aggaagggga 
gtgtggtttg 
ggggtttggg 
tgtatattag 
ttaatttagg 
gggaaaggag 
ttttttattt 
ggtagattat 
tattaaaagg 
gggagaggtt 
tatatgtaaa 
ttattagttt 
aaatagttta 
ggttttgaat 
gttattttgg 
ttttatttaa 
ggagggaggg 
gttgttgggg 
ttattttgat 
ttgaagtggg 
tttgaggaga 
tgtttttttt 
gaggggggta 
tgttttttgt 
tttgaagttt 
gttattgaat 
gggtgtggag 
tttggttgtt 
tagtatgtgg 
gattttggtt 
tattgtggtg 
tttttttatt 
taaattttag 
tttttatgtt 
tgtagtaggg 



ggaaggtagt 
ttgtggtttt 
agtttggtgg 
gttttttgga 
gtttttgggg 
ggtggtgggt 
ggttttgttt 
tagttagttt 
ttttttggtt 
ttattaagga 
tatttttttt 
aaattattga 
aaatatgatt 
ttaa'^attt a 
aataggtttt 
tatttagaga 
tgaaagtttt 
tgtagaggaa 
gagggataga 
tgtggggtga 
gtttttttgt 
ataagttgtt 
ggtttgggag 
tgtaaatatt 
gtttgtattt 
agttgattgt 
tttgagttaa 
ttttgttatt 
gagattagtg 
agttttttgg 
taggggtgtg 
gttttttgta 
ttttggagtt 
gggatattgt 
gtatagttaa 
tttttttttt 
aagttaaggg 
tggttgtttt 
gaaaggggag 
ttaggaagaa 
gtgttgtgga 
aattatttat 
ataaggatat 
gttatttttg 
tgggaggtat 
tttttagttt 
tttgtatatt 
ggtagtgggg 
atgtttgggt 
tttttttttt 
gtgaatggga 
atttatggag 
ttttgtttat 
ttaatttttg 
gttggtagga 
attttagtta 
gaaaatgtat 
ttaagaaaaa 
tgggggtggg 
ttttatggaa 
tgaatgttag 
agtgttttgg 
tgttgggtgt 



gttttttgat 
gtatggtttt 
tttttttttt 
aggggagggg 
gagaggtgag 
gagtagagtt 
ttttttgttt 
tttttttttt 
tttttttttt 
gaatagtagt 
tttttattta 
tttttatttt 
ttttaatttt 

^ ^ 

ttaagtgaaa 
taaaggttat 
gattaaaggg 
gaagagggag 
atgtgatttt 
tgtggtgtag 
ggttagtggt 
tgaggtgttt 
ggggaggggg 
attatttttt 
ttgttgattt 
ggtgaagttg 
ggttgttttt 
ttttattttt 
ttttgatgtg 
gtatattgag 
gagagttagt 
aggtggagga 
agttttttta 
tttaaaaggg 
tagttttggg 
tttttttttt 
agggtggagg 
tgattttatt 
ggaaggggtg 
aaaaagtttg 
tgatatttgg 
tggttttagt 
ttatttatat 
agtggattaa 
ttttaaagta 
ttggatatta 
tttttttttt 
gtgaggaaga 
ggtgagtttt 
ttttttattt 
ggggtagaga 
atttgtaagt 
tttttttttt 
gtggttttgt 
atgtttttag 
tgtgttaaaa 
gttgtttttt 
gtgtaagagt 
gggtggtggg 
aaaaaaatat 
ttttattgga 
agttttggtt 
ttataggtat 



ggtgagtagg 
gtggattggg 
ttttgttttt 
agagtgtttt 
ggtagagaga 
ttggggttgt 
gttttttttt 
ttttgtgttt 
ttttttaatt 
tggtttgatt 
gttttgtatg 
tgttttttaa 
ggttttttta 
gtagattatt 
aataagggag 
gtttttgaag 
attagaataa 
ggagaggtgg 
tgagtagaaa 
tgtttagggt 
tatgtaggaa 
gtgttgagtg 
tgagtgaggg 
tttttttttg 
ttttggtttt 
ttgttagtat 
ataggagata 
attgtgtttt 
ttggttaagt 
gttgattgag 
aaggtggggt 
ggggagtgaa 
aatgagggtg 
tgaggaagag 
gtttttgtta 
ttttttttta 
gagagtgggt 
aatagtagtg 
ggtgaggaaa 
ttgaaaaatt 
gttgaatatt 
tatgttgggt 
tttaagattt 
agaaagttgt 
taaatttaat 
tttgatatag 
tggggaaagg 
agtgggtggt 
tatgttttgg 
tgttttgttt 
gggttgtggt 
ttgggtgttt 
gattattgat 
agatttttat 
gaggtttgga 
ttttaatgtt 
aggtaaaagt 
ttgtgttttg 
agggggtaga 
atatatatat 
tttttatttt 
ggaaagtgta 
ttttttgtag 



ttttgtagga 
tttattttgt 
tttggtttgg 
tttgattttt 
gaaggtggag 
tttatttgta 
gttttgaagt 
tttgttttgg 
tttttttttt 
taattttaaa 
ttaggggttt 
ttttatttat 



aaatggattt 
taaaaataaa 



ggggtgattt 
tttgtgtttt 
tgtttttttt 
gtattaggaa 
ttattgtgtt 
tgttgtaggt 
aaatttgttt 
tggttatatt 
attaggtttg 
gaggtatgag 
gtgttttatt 
ggttggtttt 
tgatttggtg 
ttggtgtatt 
tggtatgtgt 
tgtttttttt 
ggggtgtggg 
taaattagag 
gggtggaagg 
tttggggtgt 
ttgtgtgttg 
gtaggatgtg 
gttggggtgg 
ggaatgagta 
atgtttaatt 
taagttgtaa 
gtgtatattt 
tttttgattt 
ttataaggga 
agtggggaga 
ttgataggta 
ttttgtgagt 
tatttagagt 
tgttttgggg 
gagtgagttg 
tatagagaaa 
tggatgtttt 
tttgtgtggt 
tgtttttgag 
atgtggggtg 
ttggaaattg 
ttgttaaaat 
gtatattttt 
gttttgaagt 
ttgttggttt 
attttatgta 
ttttttggtt 
taaagtttgg 
gagtttgtag 



tgtggttgtt 
ggtatagtag 
aaaaaggttt 
tttttttggt 
tagaagggag 
ttggtttttt 
ggtgatgtaa 
tttttttttt 
tttttttttt 
tgtggttttt 
tggatagggt 
tttgtaggtg 
taattttttt 
gtgattttag 
tagaaaatag 
tgataatttt 
gttttttttt 
ggaagggggg 
tttgggggtt 
tgggggtagg 
ttttgttttt 
gatgtagttt 
gttttttttt 
gtttttatgt 
tgttaggttt 
gatatgtgtt 
gtgttttttt 
ttattttagg 
agtgggtatg 
attgagagag 
ttgggtgagt 
gtgtaagtga 
ggtggtgggg 
tgtttttttt 
attgttattg 
ttttttatta 
gtgaaagttg 
ttttattttt 
gttgtggaag 
atttaaaatg 
gtatatagtt 
aagtttttga 
attattttaa 
ggtgagagaa 
agggatagag 
aaggtttttt 
tttgggtttt 
tttagtttat 
agggtttttt 
ttttagtggg 
ttttttttgg 
aggtttgttt 
tgtgaagttt 
gggtgtgaga 
agtttttttt 
gtattttatt 
ttttagtgta 
ttaaattgat 
ttttttattt 
ggattggtga 
ggttttttat 
aggtggaggg 
tattaagtat 



2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 

3660 

3720 

3780 

3840 

3900 

3960 

4020 

4080 

4140 

4200 

4260 

4320 

4380 

4440 

4500 

4560 

4620 

4680 

4740 

4800 

4860 

4920 

4980 

5040 

5100 

5160 

5220 

5280 

5340 

5400 

5460 

5520 

5580 

5640 

5700 

5760 

5820 

5880 



BNSDOCID: <WO ^200504986 1A2J_> 



wo 2005/049861 



PCT/EP2004/012740 



atatattttt 
aggtttggga 
gtggggagtg 
gtttttttaa 
aaattgaaaa 
aggtatatta 
aggaaaatgt 
attgtaggtg 
gggttgttgt 
ggtgaatttt 
taagaaggtg 
aaaaaaaaaa 
tgttttatgt 
aataagtttt 
ggagaaggaa 
ttgggtggtg 
tgatgttatt 
ggttgtggtt 
agtgttgggt 
ggagttagtg 
taagtagttt 
tttttttagg 
tggttgtgat 
ttttttggtt 
gtgatatatt 
taatatgatg 
aattttgttg 
ttgatgtgaa 
gtgtttatgt 
atgtattttt 
tatagttgaa 



aagtttattt 

gtagtgtgag 

ggtagtgatt 

agagtggagt 

tttgattggt 

agaggaagga 

tgggaagtgg 

tttatttgtt 

gttttggagg 

ggtttggatg 

agtgttt(gtt 

attaaaagat 

ggttgaaaat 

ggggtggggg 

ttggttgttt 

gaattgtcftt 

tatatgtggg 

gggagagtgt 

agggtttggg 

ttgtgatttg 

atttttttta 

ttatggtttt 

ttttgttatt 

ttttggggag 

ttttttt«gtt 

gttattatat 

tatttggaat 

aatatgtagg 

agaatttttt 

atttttttta 

atgtgttatt 



ggaggatgtt 

tttgagtttt 

gagtttaggt 

tgtgtttgtg 

aaaatgtgag 

gggagtgtag 

agagtatggg 

tttgggattt 

ggggtagagt 

gggttggatt 

gtttgttatt 

ttgaattttt 

agttttggaa 

gtgtttggtg 

ttgttttttt 

tttgtttggg 

ggaaggggtt 

ggtggtggtg 

ttttgggtag 

tttttttttt 

ttttgaaatt 

gttttgttgg 

tgatttttta 

tgagttttgt 

tttttgtttt 

gtaagataat 

aaatggattt 

gtgatttttt 

aaattgtaag 

aatttgggta 

attttttaaa 
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ttttagttag 

gttttttttg 

ttagaaatgg 

tttttttgtg 

gggatatata 

gtaaagtaga 

ggagtagggt 

tttggttgta 

ttgttaggtt 

attgaggtgg 

tatttagtat 

tttttttttt 

atatatttgt 

gttggtgttg 

ttttttttag 

gagttattat 

gggagagtaa 

tggtgggttt 

tgtggtagag 

tgttttttgt 

ggggttgttt 

gtattgagat 

tttttttttt 

attgattttt 

atttattatt 

ttgtgtatgt 

agaaatattt 

ttttatttgt 

ggttgaaaat 

aagttttttt 

tttatggtga 



gtgattttgt 

tgtaggggtg 

gagttattgt 

gagggatgga 

aatttgaggg 

aaaatgtgga 

gggtggggat 

gttgtgtttg 

tgtgtatttg 

tagatgtgat 

tttatttttt 

gtttgattta 

tttataaaag 

gggggttttg 

gtgtttttgg 

gtggtttttt 

gaggaagtgg 

ggtatttttg 

gaggttgtgt 

tttttgttat 

tttgttttgg 

tagattgaaa 

atttgagagt 

atatttggag 

ttagtattag 

attgtgagtg 

ttttaaaata 

tggatatttt 

tgtagttgta 

aattttttaa 



<210> 84 

<211> 18 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> chemically toreated genomic DNA (Homo sapiens) 
<400> 84 

aaacctaccc gcccgaaa 

<210> 85 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 
<400> 85 

gttgaacggt ggttggagat tc 

<210> 86 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



ggttggttta 

tttaggttag 

tttttttttg 

tggttaatta 

gatatatagg 

taaggagaag 

gggtagtgtg 

ttggggtgtt 

tatttttttt 

aggtgtgagt 

tttttttgga 

gtttaggata 

tgaatttttt 

ttttttggga 

gagggggttg 

tgtggaattt 

tgggggaggg 

tggtgggtgt 

tgtggatttt 

tttttatttt 

aaaaagttta 

ttttgattat 

tgtgaatgtt 

ttttttatgt 

ttgggttggt 

atattggatg 

gttttataaa 

tgtggtattt 

gagtgagttt 

tttggggggt 



5940 

6000 

6060 

6120 

6180 

6240 

6300 

6360 

6420 

6480 

6540 

6600 

6660 

6720 

6780 

6840 

6900 

6960 

7020 

7080 

7140 

7200 

7260 

7320 

7380 

7440 

7500 

7560 

7620 

7680 

7721 
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<400> 86 

cgcctcgacg aacttcgttt tccct 25 

<210> 87 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> chemically treated genomic DNA (Homo sapiens) 



20 

tccgccgtct aacacacaaa 

<210> 88 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> chemically treated genomic DNA (Homo sapiens) 
<400> 88 

21 

ttcgtaatgg tcgtggttgg t 

<210> 89 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> chemically treated genomic DNA (Homo sapiens) 
<400> 89 

27 

caacgccaac tctcaacctt cgaaacg 

<210> 90 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> chemically treated genomic DNA (Homo sapxens) 
<400> 90 

21 

gaacgccccg actaatccta a 

<210> 91 
<211> 19 
<212> DNA 

<213> Artificial Sequence 



<220> . 
<223> chemically treated genomic DNA (Homo sapiens) 

<400> 91 
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taggcggtcg gagattggt 19 

<210> 92 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<22 0> 

<22 3> chemically treated genomic DNA (Homo sapiens) 
<40 0> 92 

ctcccacctc gaaactccaa cccg 24 

<210> 93 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<22 0> 

<22 3> chemically treated genomic DNA (Homo sapiens) 
<400> 93 

ggagggtcgg cgaggat 1*^ 

<210> 94 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<22 0> 

<22 3> chemically treated genomic DNA (Homo sapiens) 
<400> 94 

tcctttcccc gaaaacataa aa 22 

<210> 95 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<22 0> 

<22 3> chemically treated genomic DNA (Homo sapiens) 
<40 0> 95 

cacgctcgat ccttcgcccg 20 
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